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[1***1] *S*«fct«E*)BS:**. WEE 

ot, Zr, Zn, S^tfOS-StTZ r-Zn-S- 

[I*** 2 ] fWEZ r - Z n - S -0«tf»l#. * 
(1) : 
lit 1 ] ' 

Z r b Z nc S DO ioo-B-C-D (Eif %) • • • (1 > 

SC^3 0, C^D^2 C<4 5<E>fSBl*H;:£>D v E.O 
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♦MWicfig^. t*** i \z%zmv>'mmz&i&#<. 

[t»** 3 ] ME Z r-Zn-S -.0 ^fll «»■ * 
<b\ZS i j£ (2) : 

Hfc2] 

ZteS i fZ ncSHOioo-E-F-G-H (K?K) (2) 

E. F, G&&ZfH\&Zn?n, 1^E^3 
0, 0<F^23. 2gGS30, G^H12G<4 5 
(DmmftlZ&Q, 1O40SE + F + G + H^80TSi 

*) r*an*«»*»e**w»ci«*' i***itcEm 

©flt«E»*Ht:. 
[f***4] i!BZr-Zn-S-OSWIA s . Si 

(11): 

lit 3 ] 



(Z rOi) X (Zn-S) 100-X (mo 1 %) . . . (11) 



zmnmizifcz, m^m2\zmm<Dmnmmm^ ut4i 

[1***5] IftflBS i fc^frZ r-Zn-S-Ol# 

(Z r O 2 ) Y ( S i O2) Z (Zn-S) 
(5*+, Yfeitf Ztt^-*VE-**U 2 0i.YS7 0. 10 
:£ZSS5 OWfBBfttC&O. IO6 0S.Y+ZS.8 0T 20 

<&*) T?*sns«»*\6*K»K)«a. 1***3 tcE 

(ZrS i04) A (Zn-S) ioo-a (mo 1 %) 
(5£4,, Att, 3 3^A^6 7<D«BfflrttC&£) T"^£ 

[t*** 7 ] aSW fcflfe U 1 ~ & © 

1 *fcEtc<E>1HI8E^i&#. 

[1***8] jess**, Ge-Sb-Te, Ge-S 
n-Sb-Te, Ge-Bi-Te, Ge-Sn-Bi 
-Te, Ge-Sb-Bi-Te, Ge-Sn-Sb- 30 
Bi-Te. Ag-I n-Sb-TefeWSb-Te 

E*©1*?RE&*H*. 
[8***9] E&B©&JP^ 15nmHfC*4r. 

tSr^atTsis** i ~ 8 m*-?nfr 1 *tctB«ofii 

[1***10] E&B£2^±**T1/>SH***1 
~ 9 a>^i**afr 1 JStrtB«OTW«tB^!«^«» 

[s*** 1 1 ] mmn-jjvmmiz, m 1 
m. mmm. &2<r>mn#-m. &£tfKMm&z.<nm\z 40 

lEZr-Zn-S-OlWlf^t. ffflfEfB^H 
<fcS?-ffl£:&LXV>£S»**l~l 0<OV>fn*»l*»ClB 
«©ffif$SE#afc#. 

[i***i2] mmo-Jjo&miz, &.mm. 312©* 

Z r e S i [Z ngShOiOO-e-f-g-h dS^%) 
(iS*. e, 'f. g£s<fctfh tt*n-en, 3^e=s2 
7. l<f^20, 5=Jg^27. g^h^2g<40' 
fflWICSO. !O40^e+f + g+hg80TS 50 



Z r 



5£ (2 1) 



ioo-y-z (mo 1 X) ... (2 1) 
* [1***6] BMB5S (2 1) Tr*sn*«»**. 

02tS i 02£«M?l^ffl-&"?^*- i (22) : 
. Iit5l 



(22) 

*^§«ft:|I> ESRT i5«fc^l©Sf*#:S*^a»«itC^ 

WBZ r-Zn-S-O^jstltib^t. BfrEE^B-t 
^SSrSLT^Sl*** 1 ~ 1 0 ©V>1*n*> 1 StcE* 

CDflMIKflWM*. 
[1***13] *K*3«fctfEMHi*"&** Zr. Z 
n, S*«fctfO££tfZ r-Zn-S-0&*mBS:S 

[1***14] |»EZr-Zn-S-0*tmiW 
/ty^U>ytS-tf»J*t'.*iac:*V>T, S (10) : 
[<fc6] . 

Z r bZ ncSdOioo-h-c-d 01^%) ... (10) 

(SCtf, b. c^.totdii-e-n-en. ii^b^3o. 

5^cS27, cSdS2c<4 0©Wl:SiD. S. 
^>4 0^b+ c +d^8 Otrfe-5) T' ^ 3 tl 

* i 3 \zm®.<Dmmmmftv>m&xm* 

[1***15] tfflfBZ r-Zn-S-O^I*f4B£X 

Kyi?i)>ifmr-mffc-?z>j:mzi3^x. ^ (20) : 

lit 7] 

... (2 0) 

— y-yh*ffltf»t. S i £^tTZ r-Zn-S-OJSt* 

mmttrnm-z. 1*** 1 3 tcB*©w«E»*Mfco« 
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SC (2 1 



3 4 

MJjfe. * 0 ) : . 

[^#^16] wlEZZ r -Z n-S-O^Wfg^X [fl;8] 
/1^^U>^T^-r-5XS»Ci5t^T, g (11 * 

(Z r02) x (Zn-S) ioo-x (mo 1 96) ... (110) 

i 3 izmmomm$mm#<Dmmjjm. ut9i 

[ffijjt^l7] ffflfBZ r -Z n - S -0^*mB£x* 

(Z r02) y (S i O2) 1 (Zn-S) ioo-y-z (mo 1 %) .. . (2 10) 

tfl 0^z^5 OrolGHrtK&O, J.05 O^y+z^ [IM18] WIBsS; ( 2 1 0 ) 

8 0T&.5) T^£n&#!(e^6*«f!KHCj£S*/'W* Z rOziS i 02£BS3?U^SiJ^T^., ^ (2 2 

VyPf-y-yhZm^T. S i^tfZr-Zn-S 0) : 

Ml 3 {CfB«C9*«Ig@* [ft 1 0 ] 
(Z r S i O4) a (Zn-S) 100-a (mo U) ... (2 2 0) 



(5£<K ate. 3 3^aS6 7(Dffifflp«9(c$>-5)) 
n«.^-Cfe^>. If 1 7 iCfB«(D^fe^jK^<DS 

[0 0 0 1] 20 

zmmmmmittz <=> mz^cDmrnxmizM-r & 
•5. 

[0 0 0 2] 

7-f;ptitSA5, *^«&§#&*:sy;fi^ffcif$8fB 

@t!S#-T?*-5. 4. 7GB/DVD-RAM«l 

[0 0 0 3] Z\<D4. 7 GB/DVD-RAMtt, 30 
«H*ffl^FfFiiia^^ 2 0 0 1 -3 2 2 3 5 7^ (4#f|F 
£SU) {CM^£*lT^-5. C(D2tmzM^2tlT^Z> 
DVD-RAMOiM, 09(C^-T. 0 9l:Stf# 
IB&j£# 3 1 it, S« 1 <D— -)3<D^m\Z. W, 1 <£>^S®# 

1102, mi co^-mm 103, ib^ji 4 , sg 2 coi?-® 

Bl 0 5. 12 0^11 0 6. 7fc©iR*tIEJf 7 . *3 

<£tfs#tjf 8 &z\<Dm\zwj$L2nx^z> 7 mm&z&T 

atC??aE-r-£). MSlOD^ffilf <hlfS2CD#SnJf fcl^UglSR 40 

z.<»£.o\z. *wmmz%>^~z\$.. mrnnm 

U T|g2j r^3j • • • 

[0 0 0 4] Jg 1 ©§f«#Jf 102i^2 (Dt&nWM 1 
0 6 IJ, ft^«£tlIi5LTfB&B4©ft©iR?J45£K 

fflWtLTifflLT^S, ZnS-2 Omo 1 % S i 



^i85S#f^£#-r-5o ZnS-2 0mol%S i 

02«, ^^P#©B£^jS«^#<, &«#tt:fej:tf 
WiHf C©ckp(C. ZnS-2 0mol 

[ooo5] ii <r>mm,wm 102 *5«ktfiis 2 <nmn& 
mio 6omfcmm&{&^£, &mm4izu— *fyt&x 

iZ]iz&^Tm j $>fr\z&wi.-£i£2> z\ m-t>mn& 

miO 2*fcfil 0 6K)®F«3^r6]{cffiffiLlC< <&•!>„ 
Bfl*>. ^S^lCioTIS^4^J;0M^Pt^T^ 

[0 0 0 6] imm 4 tt, Ge-Sn-Sb-TeSt 

o. W^-av— *fft (¥-?n<7-) &tmm4{z 

mm lt^-t % t . mMummmm tit 0 ib&v- 

-) 5rH8WLTfB^a^#®LT^-r^><t, 
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iHbfcw— tm£BiWKS!aarr3c<bic<fc9, eticsH. 

[0 0 0 7] IlfflWH03fem2ffl#®H 
0 5B. »l©««#Iil 0 2.fcB»»4tOW. 

tf* 2 i o e ttmm 4 £©m-e£i;*<*« 

K, ilS^2OMi#lZnS-20mo 1%S i 

b. nofi^sft^ttttj^SMbr*. r®St»Ki: 
»6tlTV»* 1. N. Yamada et al. Japan 

ese Journal of Applied Physics Vol.37 (1998) pp. 2 
104-2U0#B8) . 0*B1*W^lO-2 
7 5 3 6 0* (»»X«2) **tfB»4MI»W09 7 
/34 2 9 8n>7l/7h (*1tttltt3) Ktt. -©Si 

[0 0 0 8] ft©iR*iIEJi 107H BftM 4 tfttAtt 
MTC ft « t * ©ft ®<K* A c t*»R«»-C * * t « ® 
3£©JK^Aa©J£Ac/Aa£:PI&b, #^^AS$ICV 

tt, ^wcteB^^fcMsnsft*^*^*^ 

*St££WU «lttKtt«»lf 4r£UfcJ»*»*rtvK# 
[0 0 0 9] £©«fc?K, B9C*f1»«B»IK*tt>- 

^n^nflU:*©* 3 7 ^©B£«®i-fc#t- 

iSt-rscttcioT, 4. 7GBiV^^iC*V> 
T. ^nfcliOjgb«$gl^tt^<ta^iS*fitt«:fiS<* 

b. S&Sflsicli-? 

[0 0 10] f*B«lt#©ISt#iCll>fctf 

B^BWIMiH^STS- 1 5 9 3 7 3* «W 
XIK4) Ktt. 3t««B»«*»=*^ T - ******* 

s i jiDt»HjiSt©«^*fl:*. tfMfc*. swt* 

Hi. HiHBCtt. *H^©ft^«tbT. Nb, Z 
r. Mo. Ta, Ti, Cr. SI, Zn, A 1 ©/*<fc 



tt. tt7WJ*7^S102. BaO, B2O3. A 

■5. 
[0 0 11] 

[#!MJU] #H2 0 0 1-3 2 2 3 5 7^i 
HMK0R2] 1 0 - 2 7 5 3 6 0*»*B (WW 

IHijfc©iSB) 

] WO 97/3429 8 (4#ffrt##©i5 

H) 

10 [HrflFXItt 4 ] 5- 159373 «MHI 

:R©$5B) _ 
[#ffF^SK5] *#i!2 0 0 2-2 6 0 2 8 1 (4* 

ffW*©tBH) 

[UMtfF^itt 1 ] N. Yamada et al. Japanese Journal 
of Applied Physics Vol. 37(1998) pp. 2104-2110 
[0 0 12] 

[&!J>l##ifcbJ;3t-r£SUa] ±i£©<fc?tc, 
V^2ffl^I^ZnS-2 0mo 1 %S iOjSffl 

20 ®Jit©RgiC«lf®)S*^-^M*-^ tfes « b^b& 
#6, «*©«*«**"r*i. i«#*«^TSB©Sc 
tt 1 OTfc^ftH- fc*«M*UV». 

[0 0 13] »9!#tt. ■«C*«6-T— 
T. S6l©#WI*5<fctfS£2©#ffiB©5:5> 'Ptz< £ 

30 KJWt£i;ttV>J:.'5. ZnS-.2 0mo-lXS.lOiK 

s«jt© *>© t iw^-tnaJ:©****** 1 * 6 n ^ 
[0014] #sB9itt. immtmmm-rz>£?^fc& 

[0 0 15] ±B»WXtt4tt._»«#B^^B 
g®^K^S!)-r^BS^^^T«aRbT^^^o 

[0 0 16] 

[^M5r»ft-r-5fc*©^S] &S£©*J& 
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ZnS-2 Omo 1 %S i 02T!sftt#Jf ftjg/&b/t« 

02«. 9Re«*«ttt<. nfc*. ^nft 

««#«£LT«ffl-r*ltf. fit$8SBSJi«:©ffi@&Sft 
brf^b. Z r 02ftfflt>T8f«#JiftPl5£bfc» 

DfiU««AttiB4fMllil/;fc. L^b, lfflgfottfl: 
JiftI*fifcb*:*£iCtt. A#ttffi»tt£JM?&lt0iBb 

[0017] ^-c-c. ae*«fflsnTt»fc 

ZnS-2 0mol%S iOil:*HT, Z.nStifi 

T«i#i*»rtt*Ci*«Wl,fc. *®*t*. Zn 
SiZrOaroffl^M^, tagjf <h&-r-5ts§a# S 
©^WtbTiSbT^SCiftjlttib, #fSWcM 

[0 0 18] BP*,. #«9itt. £S«J:tflBflkJI£3' 

flllMB«Ji#T?*-3T. Zr, Zn. S &£ZfO&$tS 
Z r-Zn-S-Of«81^ 1»«ffi«iK 
#ftjg#trf •£.„ WC. Zr. Zn, S^<tt^O 

$)<hbT#ffibT^&©^ftPu1fc&t^ai'-C ! <g>-5. £ ■ 
fc, Z\<Dmmz*5^T\Z, Zr*iy:OttZr 02©i 
SiT^ttL. ZniiitfStt. ZnS, ffiWlSH^iSS^ 
l/T^ft^Z n. feitftewfC^tfe^bTHtens© 

nS. ftis©ISi'^£-i|iS&bT^&t>Z n. *3«tCJfflfi©M^ 
tlS^bT^fcHStt. *9HJB»Ki5^Ttt, TZn- 

sj tsss jss«^t5 t Ltafcns. z 

r. Zn. SiJ«fctfO«£trtma>&J**JiMt. ie@B 

[0 0 l 93 #89!©flf$Rie&&#«. «tWit«c 
ticiot. **v»tt«««x*;i/^— ftfftirr«c:fc 

©aaata. u—tr* (hp*., u— tff-A) eMiarrs 
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©«ffifeS«g^Srfiifi)c-r^ Z r - Z n - S - OJR*m» 

[0020] *#w»ctt. *ftw<Dmmmm& 

tt. St (1) : 

[{tin 

Z tbZ ncSDOioo-B-c-D ... (1) 

(iS*. B. C&iZ/Dli-e-tVetl. 8^B^33, 3 
^C^3 0. CSD^2C<4 5©IBHF«3ICS0. Id 
4 0^B + C + D^8 0fa&5) T*3n*«»*»6SI 
io nmztftZZ r-Zn-S-OIffilS, WfiKS^i 
bTStrfc©-?**. ci;rT, rji^%j ttt. s£ 

(1) Zr. Zn. SfiitfORfS^fcRS 
(10 0%) <hbT*£nfciflJ&ieT&-5d£ftjf; 

bxi^o «T©^(c*3t^Tfc rgi^xj nmrnz. m 

[0 0 2 1] 5£ (1) tC*5^T. Z r, Zn. SvfcJ;tf 
OroS-nrFAi, £©J:3fcto^4&<hb-Ci3pftbTV>-5a> 
ttBlfrn&t*. £©J;3&5*;T#**ft4#:£bTV»-5© 

«. mmizBfS.vrzm&m.tii&m^^zmis, {ttr®<D 

*>. S-H^©#J-&) ©*ft*«6^S-&*^U^t.»Cj: 
-5. WiE©<k-5tc. SC (l) T?*sns«^»c*(^T. 
Z r ©5&£«p Z r O2 <h bT^ftU Zn© 

jBt'ttStticZn-StLTSSLT^St^e 
n-5. ICT. TZn-Sj ilt Zr-Zn-S-O 
3R*rt4Mtei3HT. Z n t,S*«(tMZ n Summit 
W"C#fi*r, fflfflJSft^bTt^HZ n*3d:^/ 
*fc«fl&©JS^iie-&bT^/S:tvS*t#aEb»SCl'tft 
*LTlr»*. IfcAbt, Zn-SIt 0tJAtf, ZnS 

30 i.5taS*n««-&36«»*. -^©cfc^^a^tt. (si 

f. £©*§£. Z r -Zn-S-OJRttttJiK: 

tt. Zn (*fcttffi©B^) <t^bft^*JfflS?55# 
&-r2>Z\£ttjL2>. 5C (1) lC43^Ttt. C^D^2C 

it (D TSsnswcfe^T. (s© 

B^ft) / (ZnGJJSFFft) tt, lK_h2&TT**.- 
[0 0 2 2] ±fE5£ (1) T*SnS»ff*6HHWl: 
^Zr-Zn-S-OMMB. DHMBMUMc^C 

^©^«^<tbT??ffiT-5::<i:A5<fc0jff*b^o ±kE 
©«HTZr, Zn. S *3«fcO:Oft^tJg|«#:g(C*3^ 
Tfi. 1SI!^^2 7 0 CC^T^-SZ r 02*i. 
tt. *3«fc^ffinfe«|i9jgb#^mAttHgft6i«b. Zn 

-sw;^m K^Tfe-sissetw^ttftai 

«-r*. SSJC, Zr02(Dli«#SST. ZnS© 

m&&&fflk j T2>£* ^©e^*ftfiT$-B--5>ct^T 
#5. ^-ntcko. fa®^ftm<^-rsf^ffi^#<^^ 
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20 
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(i) -c«$ns«*4wstt. mm&mmmz&^T. 

(Z r02) x (Zn.-S) ioo-x (mo 1 %) 

e,SIH«lc'jKS)iT&oT«J;t^ S (ID B> z r_ 
Zn-S-OMMA J Z rOaiZn-Sii)^^. 

2 0©J&#©ff*l^i , l££^ 1 -'" t:, ' i;5 ° 
■C. rmo 1%J ttt, Jtdl)*". frfc** (Zn 

%) tiT^snfcW^sct^ibt!,^. 
mr^icic^^Tfc rmo i %j mmnmm 

[oo2 4] it (id Tr*sn**m*&*«Hfc* 

^ i/t^fits : t b < , pi 

(id t?*snsw»*^*RWic^-5e«:^«fts 

SbTI5i^bfei:*50T?feS. CCT, Zr02©^r 

«-T?>fci*C 5 Omol%B(±T-*^-i:AW*bV^ 

Z n - S K: J:*«»tt**«-r*fc»e>C. Z r O 
2©^W»tt8 0mol%£J(TT*SCli:*W*bV>. it 
(11) T^Sn^WW^SRWCft^Itt. *&SB 

[0 0 2 5] *58(H«)*«E»«#C*«' i "r' Z r - Z 
n-S-0»»fili.Slfi4 5l:$*. a (2) : 
[ftl3] 

Z rES i FZ nGSHOlOO-E-F-G-H (Wrf-%) ■■■ (2) 

E. F « G^i^Htt^n^n. 1^E13 * 
(Z r02) Y (S i O2) Z (Zn-S) 
(3t*, Y*«ktfZt±*n*n, 2 0SSY3S7 0. 10 
gZ^ 5 0 05l5HrtiC$.D> a^5 01? 

K S (2 1) It Si StifZ r-Zn-S-Olfi 
&mW* Zr02, S i O2, SiyZn-S©^ 

4, a(2i) -e«sn^>»^e)*swtcBKsS ! b. 

Lr#aE-r*^t* t «kf»*bv». **v»n. st (2 
1) i7aan*»»*»6*K»c»«*««' 1**I5»« 

[0029] a (21) ttsn5t-}W^*lWi:^ 
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[o 0 2 3] ft (l) -c*snstt»*^**WJis£* 

Z r-Zn-S-Ol«8ilt 5t (1 D : 
Mb 1 2 ] 

(1 1) 

*0, 0<F^23. GSH^2G<45 
<Dm®MZ$>Q. !O40^E + F + G + H^80fi6 

[0 0 2 6] it (2) C*«f>T"b, Z r . Si. Zn, 
Si5<fctfO©#IfW> gOiSfcfcfcWfcUTartEL 

3©wu it (1) ti^uaaic**. it (2) tisn 

**rac*Vvr. S OtiifelcS i 0 2 t 

LT#ftlTV>5i#A6n&. G^H^2G 

«. (2)-.-c*sn**mjfc*v»T, (s©is^&) 

/ (ZnfflgfS) 1 Si±2SXT-e&Z>Zt*7pL 
[0 0 2 7] i$ (2) Ti3«>MW^*IM1^5 

UT#«ET*-i* t J:0.#*l'^ S i £ 

^trz r - z n - s -o&ttwmzmmftmtrzmn 
izmmmz&^xte. si«#ja<tia»Ji <£©&#&&* 

<&artK;j:.*fc#it6ni. 5t (2) -vmznztt 

[0 0 2 8] ±IBS i £#t?Z r-Zn-S-OlTO 
HI*. 5t (2 1) : 
[ft 1 4 ] 



30 



50 



100-Y-Z (mo 1 %) ... (2 1) 

JSJg£iii<T£fc«>ICtt. i£ (2 1) tC*3V^T, S i O 
2©-£#lt (BH*.- Z) Sr. 1 Omol%PA.hi-T5r tti* 

s ioi©***««*Ta r *t. te© 

iBSjK#©»OigbS#«Att^ffiT-r*. Ufc**t> 
T. S i 02©ttiB. 5 0mol%SkT£-rz>Z\£1)W 
*L^. S i Q2£ 1 0~5 Omol%©f5Hl?S8 

it (2 1) •caSn**f«K*^T, (Zn- 
S) ©^«tt, ffi*Jii<B«*tt£*«-r*fc»fc' 
2 Omo 1 Xfiti-CfcS^t^ffSK- E®H^©S 
©tt«6tCiS;lr>J:5»:tSl:tt. 5 Omo 1 %fiTFl? 
S&SilttftfSb^. l>ft#oT. it (2 1) fcfcWT 
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[0 0 3 0] JC (2 1) Tg^nsWH Zr02i *OTtmi4. T§E«5S: ( 2 2) : 
S *02£BSI? U^Sy^-T^A/T-fc,!;^,, -^Wig^. d * [-ft 1 5 ] 

(Z r S i O4) A (Z n-S) ioo-a (mo 1 96) ... (2 2) 

(3£*. Ate. 3 3^A^6 7C3®IHWIC*^>) <£>!C^&) / ( Z n &) ^ 2 Lfc#o 

n-S, Z r S i OilJ. Z r 02<tS i 02<h*B§^Lt^ T. cme>»5S:-C^$tl-2)*t*4K)SOD-&W»ttl.^-rn 

fJ^T^tr. *^Kft«T»*. Z rS i 0 4 te. *>. 3 3Sf%EtT<!:*t)« fi£3fc« (ZnS) go (S i 

{b^fi^BET$>-&fc*«iS*^^bX^-5. O2) 20 (mo 1 %) (Z n36.4S36.4S i 9.0O 

5£ (2 2) TSSn-5«^e.SISWfCfiE^@fc, |B« | 8 .2 (H^%) ) tC^tlS S ©^firg (3 6. 4Jg^ 

ji tpgrrs^mttii ©3^. urn**— %) iot^K a^. ±tB&5£T*;*n-5*mte. 

<hL-T#«E-r-5^<i:7!)i»^ b<. Po^W^ttJf £: LT '0 Z n (DmTmzZfTZ S CDH^»05fiJ-&5r^-r-5 C £ 

#^-r^CidSJ;05f*L^. l£ (22) K4sir»T. 3 K<fcO. Mi ^WTJgfifc (A#ttlcHJgtt# 

3^A^6 7 chTSdtlCcfcD. ZrSiCU&cfctfZ . B) ite®gi:(D^ff^^»tt^«i^Lo^. fi»*gfB@ 

immt&mzmm-r&tiL'biz, mmugtM&w* a [0033] ±t&*&w<Dmnt&&mmz. jtotzmm 

&m&-TZ><. Z r02<tS i Ozfim-&&lt%>-V$>2>Z r BP^. #fg"M»tit $8fBfife«iM*«. 

S i 0«iS#jfcl,TH**^ Z r S i 04©»ffilte# I fl ^IB^ff<hLT»Sb<^«3n-l). 
ftTSS. M5li©«fcolC, ZnS©»Hetti^S-rfe*„ [0 0 3 4] ffi^SBa^igfttC^D-SiBfiUlM:, JW£«J 

LfcrttoT, £n£©^©g&£2^©*m£iS-£L 20 Ge-Sb-Te, Ge-Sn-Sb-Te, G 

T, WHSSattt^b-rst. ^©e#£<£T2-t±-5;ii:75* e-Bi-Te. Ge-Sn-Bi-Te, Ge-Sb 

^tt»C£D. iEmm&&tfi-TZ>ftmtf±%<?3i -Bi-Te. Ge-Sn-Sb-B i -Te,.Ag- 

W8fB@i«#©fB&^g£iiKT£C:£an?i* I n-S b-Te^it/S b-Te A^M$n5 t l> 

•5. j£ (2 2) -r^Stl-5«)(s4*^SIKfl5 ■ftl*»lO0D*fJ(Sf*^trc<i:361jif*b^. zitizm*-? 

izi&zffinftmte. m®mh<D®mmzmnz£t>b nbmm&ihitttm-v&z. vrcrf^x. ztizotim 

A (2 2) T?*Stl*«»*>€.*R6S»CBK«Ji *«#tt) ©^Tt>ffinfc1Sffil3SjK«:**»^n-5. 
tt. ««EMNtttlC43<r'T. IBSH<hIi«^(S<hCOfgJ(C [0 0 3 5] *3^©1lMBefltMEfM±. 2^>KUtO)B5,m 

[0 0 3 1] *f§g3romffiSB»«E#*SlfiK-rSv Z r - «, #©*iB©«K:, 2OC0fBSUBd* 

Zn-S-OStmitiliT-. ZnBfiSRfB. Bi«fl:JB*J:tf*mJI»fc#bT«Ji*njfc. jtM2jf 

1^ (SCOSC^®:) / (ZnCDM^IS) ^2©|18&£j8 #fig£*-r<5t>©T;fc-5. *ra2MI&4>flmGMKtt 

Jfr-<h*t»Sb^. (S©«TiS) / (ZnODfC^ J4.-H-«A»6**fla»tbT." 2 o©fB®Jf {Cfit$g£fB@ 

&) **CW«!Hrt(C*-SZ r-Zn-S-OJR«*sfB* T-SfeWT^-So d ©SfigtCckntt'. gB@^S&;*:#< 

*£. til?8iB&BE#te. SKZ r-Zn-S-OJR*m mt. *«©W*©iBtBB»JI*«»j«S'nfct)OT*t> 

&Attfjg<fc&#7£gB&^&£WT£ i b©<fc;ft5. (SCO [0 0 3 6] *3f6W©1il«il2»iSE#:C*tJT.' 83»B© 

RfS) / (ZnOBf *) ttliOWSlr^tif, 40 mmitl 5 nm|JlT-p**£(fcj&«S* Hr> 1 5-hm* 
•fcOEFSLK, Zr-Zn-S-O^fil GSBfCJDA ^tlfc^BortJiltftltU J¥3 

tffi»jBtoaf«tt««a6k:i«ii±-r*. (iu (s©m ^fticffif&Ltc^ 

^tt) / (ZnCBfft) tt2JEATT&-5Ct*tjifSL [0 0 3 7] *f6M©««|BSj«^tt, 

t». (SOR^R) / (ZnOSFfR) #2*jH*.S SIC. SglCD3fm#B. EM. SS2©£S«#Ji, iJJ: 

t, Z r-Zn-S-0**m»f»C*i;*l*S«)M£' tfS»I*«i:oU:*|«Sn&lldiS*t4t>ffl-e»o 

[0 0 3 2] ±|B* (1) . (11). (2). (2 C£«0!«ttJI&tr>tr>. rjg 2 0St«#Mj ttt. AW 

1) *5i^ (2 2) T*Stl-5^tt^t*nt>. IS (S 50 Sn*3ttfC»LT<fcOiS^ttillC**SI«#:JB*^5. 



(8) 
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Hmmmt, WZ.li* &:S6 6 OnmtfigWU— tfftt? 

[0 0 3 8] #3£W©WfBie&&#a*£©Wj£*#'3"* 

<it,n©ii*i* ! . ±PBZ r -Zn-S-0«tf 
±B* (i) • (i d - < 2 > • 
(2D (22) T«nsa«fflv»tn4>io 

iBZr-Zn-S-OlWMTW. ^© 



20 



[0 0 3 9] *5SH^(D«ffifH^!«#:tt> *1£©-?j©3I 
BBC R»M, I2»it#I. ISSS. *5«fctf*l<D 

[0 0 4 0] *fBW05«ffiBSIKft : * i ^©*l*K**'^" s 

<tfelO0DSi*{*H*^ ±SZr-Zn-S^Ol« 
£?£L<te> TO*.©******. ±IBZr 
-Zn-S-OfTOIT*5. M*«^m 

(Z rOj) x (Zn-S) ioo-x (mo 1 %) 
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[0 04 1] fcfBWiiifc. *R9]0tiMi8E£tt#«& 
ji-rs*SibT, ±abfcZr-Zn-S-'0**#» 

if 9— *f y hnm&tW&ffiVffl.f&ZG-f&Z r - Zn- 
s-o**mji&#J*T?**. PfcA^t, 

fcCtli-fcO, Bfa®ttJ5K©Z r— zn-s-o**r«. 

[0 0 4 2] JMfcftlCtt. 7*K-j9V>tf9—Vv\-t. 
bt, TSB<Z>5£ (10) : 
[ftl6] 

Z rbZ ncSdOioo-b-c-d (®^%) ••• (10) 
(5£fK b, c^«fctXd tt^-tl^n, llib^3 0. 
5 gc^27, cSd^2 c<4 OWlBHrtiCfeO. S. 

^40^b + c+dS80fib5) rgsnsw*^ 

^RMKUfcafcCfcttfln?**. * (1 0) tt. 

z>&. dio) ■c*sn4»»*7c*»J«T?*i'fc*.fc 
«a-ra. i/fctfoT. co^-y«/M:±ntf. ±ib 
S: (io) ■e*sn*»»*^**«cj«*iP*»«"«" 

[0 0 4 3] X/W^'J >if\Z£2>Bf£ZtlZ>m<D7C% 

mmi* x/*y#u>ys». * v 
^cd±5sis*s. ±e* do) T«ssn«««*5 
s (i) ■essnsfeffltss. 

[0 0 4 4] *58W<D««IE»IIE#©«jft*ft^*''^ 
It XA7^U>^^'vVtl/T- 5£ (1 1 0) : 

[{bi 7] 



30 



(110) 



(sSjtK xtt.5 0^xS8 OT'fe-5) .tSSnSW 
\)y>f9—YvhO)ia.gL&, z rOztZn-SCOffl-gf 
y-y hS«H£UT^*©tt. )1^> Zr. Zn. S*«t 40 
£ <Z) 2 O <© j5£#©iffljE/^^ £ tlTHS5g 3 tit ^ £ - <t 

Zr E S i fZ ngShOiOO-e-f-g-h (&?%) 
(jS+.'e. f. g*5<fctfhtt^n^n, 35Je^2 
7, l<f^20> 5^g^27. g^h^2g<40 
(TJlSHrtCS.O. l-340^e+f + g + h^80t* 



yff*f-f v Mrinfcf. 5£ (l i) -eS^n^W 

[0 0 4 5] *«W©fliaffi»Jii* : ©»jfi**K* t ^ 

fzH>\Z, 7srty9Vyif9-?v\~i:VX. S (2 
0) : 
[<fc 1 8 ] 



...(2 0) 

(2i) *fc«s: (2) T?asn4tt»a»6*»«c* 

[0 04 6] *^B3(0«^fBg^©»ji*ffi!- ; fe<'^ 



(9) 
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te. ?,l\v9V>99-Vv h<hLT. S (210) :* 
y (Z r O2) y (S i O2) z (Z n - S) 

(5t«K y*3<fctfzte^*l^-**l. 2 0^y^7 0. 
XS\ 0^z^5 OCDSSHrttC&O. IO50^y + z^ 

tL-T^40ll Zr, Zn, Si. S *5j:tfO£-&tJ 
^^e,BE-57./t-y5"J>^^-y-y hd*. Zr 

02. S i O2. &<fctfZn-S<Diifflj£#S^£nT. Bg 

sestiT^-s^tJcfc-s. 5t (210) CD 10 

(Z r S i O4) a (Z n- S) 100-a 
(5<W. ate. 3 3^a;g6 7CDfBBF*3lC&-5) 

Hcti-uf. a (22) -c«sn*tma» 

[0 0 4 8]±ESt (10) . (110). (20). 
(210) *!cfctf (2 2 0) «. l^-mfc 1 ^ ( S (DM 
-?») / ( Z n CDlgC^iSSc) ^2©H«fe«fc-r. bfc^ 

») / (ZnOHfft) ^2<DM#tCfe^>. Zr-Zn 
[0 0 4 9] 

.ffi*.tM«ufc*«&ttwr-&. «TcD*^(D^si«^i*e<) 
fefeco-esD. *^Bj(jjjy,TcD*ig^{cPE^an^ 

vv •• • 

[0 0 5 0] &M<DMm 1 ) *9&W<DmM<DMt& 1 <t 

3. 7t1f«l3®ji#:<D-«?rlft^-r^. III:. ^<Dft 

[0 0 5 1] 01 ir^-TIf ffiffi#<K#: 25H. 1 CD 
— ^CD^ffifC. |glCDagm#JI2. fB@Jf 4. ?g2(D^ 

isE^n. s^i^fiot^-Mio^gtsti 

fc«fi£*#-r^o £CD#tfiKcD«?gfB&!«#«. !6I6 6 
0 nm#ifiCD#fe^CDl^-+fk'-AT I f3afl*.-r-5. 

4. 7 CB/DVD-RAM<t UTSfflT'? -5. CCDtS 
E£<D«$gfB&8£#t::te. *« 1 6 U— »f3fe 1 2**A 

wan. *nK«fcB*«<DiB»Rrm£#*te;£ft*. 

tit fBfB^&tt 2 511 Ml CD^ffiJf 1 0 3 *3 <fc Sg 2 CD 
#®Jf 1 0 5£*UTV>&K&{c&^TH9K^Tfi££ 

cD«^ia@^#3 i tffiit-r-s, 
[0052] mm&mwi i ic43^T«, 31 i <Dmnwm 

2*5£tf?g2CDljStt#Jf 6*<<fc*>K. Zr-Zn-S- 
[0 0 5 3] -JSK. Mt*H0tmC». 1) lit 
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* [{b 1 9 ] 

100-y-z (mo 1 %) ... (2 10) 

t>&„ Lfc^'oT. C(D7./1>y^'J>y^-y-y hICj; 

ntf. s (2D T?&2tiz>ttm->t>mnmzf$.z>m& 

[0 0 4 7] ±ffiSC (2 10) T^an-57./1-y3"J > 
htt. Z r 02iS i 02*BS^b^§iJ^T^ 
tffccDTcJ5oT<fcU. ^(D^. Xrty?V>{f*—y 
y htt. a (2 2 0) : 
[{b 2 0 ] 
(mo l %) ... (2 2 0) 

tt. S«Hj*>6AWSnftl/- tfftl 2£iiia£-t*T 
ffi@S4{ciiiSa-ti-^/tise)tc^^ttT$>^ < , dcD^ 

«E»«t#:*«. «£#CDtif?BfB&«g# (OTIS. ZnS-2 
Omo 1 %S i 02^£)££!^<*:|f tfB&JltcDP^tC 
^BJlTWfcH-rattM*:) tW»*»-tnEtJiC3C»*** 

[0 0 5 4] Z r-Zn-S-OJ&*mjfte, z rOa 

tzn-s cDri^^e.*s«ucfiK-5^-e*^> c: <taw 

*HrV Z rO!lt gHflT. S5^Bfc,6 («2 7.0 0 
■C) SWL. B.b»<t««5«t»TfJ4«Se****fi«r>«»T 
Zn-SIl tDVZJ^r-r-i K«Wt?*-5SBSSt 
<D^»t4difi^. Lfc*!-3T, dCD2SSi<Dfi£#CDi!^ 
t»£^tf)I£Sgl:fc<fctfSfS2<D!£«#lf 2i5«fctf 6 t 
b, Ctie.2r0^-r^J;5tCfB@S4<i:^-r^«t5JC0 

■3aa»JitBI««:Jii:0|III©«*tt*«A«FT?**. 
mmm#2 5&mmLmz>, Z r 02<*:Z n-SCDJg-& 
Wa. ±13^: (11). BU*». (Zr02) l(Zn- 
S) ioo-x (mo 1 %) Tg$ns, Z r02CD^#» 
(EP-^. X) tt. ^0jIL##^x.tt^^«-r-5^:4e) 
»C. 5 Omo 1 %£K±-V$>Z>Z.i:-t)W£l'i'K Sfc. IB 
»»t©«B*fii*Wff-rSfc«>K. Zn-SfflttiK 
2 0mol%KiT*5CtWflk W*T. 
X«5 0JW±8 OKTcDgSHrtJC^^diAWSb^. 
a^JC. fj^Lfcd;-5tCZ n-S«. ScD^ic/Zn 
(DB^IS^ 1 «± 2 UTT' 
[0 0 5 5] Jgl;fc<fctf§l2cD!if®#J12i5cfctf6te. 
S i ZStSZ r-Zn-S-OIWlTSioTiK 
S i *$tr Z r - Z n - S - O JStf ^JBtt. Z r O2. 



30 



40 



50 



(10) 
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Zn-S^itfS i 02CDjg ; &tlA^^MWlCB£oT^ 
SCtAWiLK Cfflfi^ftli. ±SB^ (2 1) . BP 
(Z r O2) V (S i Q2) Z (Z n-S) 100-Y-Z 

(mo 1 %) T3l2tl£. ro^lc43V^T, Y&XZf-Z 
«-€-n^n» 20^YS70. 1 0 =S Z i 5 0 ©«BBl*3 
K&O. 5 0SY+Z^8 0tS5. 

[0 0 5 6] S i Oi&StSZ r~Zn-S-Q*ttfi 
JiWu re&&SJ*#©E@^8£S5©5<> S i 0 

■ttfpTJEiftS. S i 02tC<toTfB&^S?riiS<f?> 1 
fcJ&Kte, Ji-&4*>*<OS i 02©-&W»te> 4>&<<!:fc 
1 Omo 1 5BK±T»*it* t »*l'^. — s 1 0 
2 ©^W*#*#<' :i <tfB@l§ 4 tz&tz. 
*, S i 02©-&WS«5 Omo 1 %&TF"e$>2> Z 
ffJLK Z r 0233«kC*Zn-S;&<#-ra*MEte, & 

O2-S i02- (Zn-S) S£*©#&. I3®J1£:© 
«*tt*««"r*fc»fc.. (Zn-S) 1*2 Omo 1 % 
K±**nSit*«»Sb^. SSifc, BftJM'MDS© : 
*K**»^C&V»«fc5»C. (Zn-S) ffl^fiB5 0m 
o 1 XHTT**ii:* , ff*l'^ LfctfoT.. 5* (2 
1) (C*V»T, Y+Z©*BBtt. 5 0K±8 0Jy.TTS> 

[0 0 5 7] ±IBS i-02**tTZ r-Zn-S-Ol 
Z r'OifcS i 02***UV»«.^T?*^*> 
J; Vi. ^<D*-a-, Zr02tS i02H Z r S i 04& 
J£j£bTV>S££a*»£L-V>. Z r S i 04*<J&fifcS*T. 
tuss^hwjv -UE* (22). in*., (Z r S i o 
4) a (Zn-S) 100-A (mo 1 %) T*^£tt&. £© 
All. 3 3^6 7©t6Bl*H-$> ; 2>. : 
[0 0 5 8] Z r S i O4BU iSV>ttJ& (ft 2 

5 5ot) *iiu ao«ft«icD«t»"CHjifte<i*«Htt» 

Ufc**-?T. C©Z r S i 04fcv ffi^S 
i©?g»14a*&$F&Z n-S £©i&*-a-*5ii#>e>»&SJf 
ft. *l»«#»2*J:t*/Sfctt»2»«*Ji6t 
U.B»)14t«e-r*J:5«cB«T*C4:»v«k-3T, £ 
0 jg b#^^lx.t*^(cMtl. a^fBHIl <fc © 

r S i O4- (Zn-S) *©Z r S i 04"&*S»3 3 

«-r*fc»&«C. Zn-SMItt3 3moUK±W 
£LV>. bfcA^T. ±C* (2 2) IC*3V^T. Ate3 
3^A^6 7©®Hl*ItCS-5^i:!5WSbVi. 
[0 0 5 9] £«E>IC. ±EZr-Zn-S-0*#»i 
(CiJV^T. S©K ; f*ttZn©IR^ft«kD*<T , b«fc 
V>. S ©H^IS« ZnfflSft© 2 <g£ATt 
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ItaC**. -n«. Znt»^l/fi;^lia:S*«. 8BH 

ft{ktt*6*«ftT-r*. Sfctt#*«tt»fe ( I Rc-R 
a |) #/h£<&-5. LfcAht. (S©H^ffc) / 

(ZnWBf'f-R) OJfctt, IB®B^©^#tti:. S©fB 
ff\<Dttfffl^ V^ t £#Jfc LTiI#i"'5&g#* 
-5. 

[0 0 6 0] 

«. fiSJ^L«Xi»V'f i7 D7t7-f tf- (XM A) ^ylf 
7*-H***a (RBS) KU:0«3e-r*Ci*»Tr 

[0 061] mf&zfttir-tzt* -s$.nz&*a>7cmo 
BTXsWften*. * (1 1) t?sans«M 

tC*SV>T, (S©W^IS) / (Zn©H^IS) =1T* 
0. X=5 0©i&, 7cmfS.mt. *3*5<t-^Z r 20O40 
Zn 2 0S20 tfc*. (SOfflB / 

(Zn©Jg?Sc) = 2T"<&9. X=8 0T?*5«£\ SB. 
Bg«. TC^Sl^tt. *5*5<t-?-Z r26.7O53.3Z ne.7S 

13.3 or?-*) tuz. c©^»bk«> wrtifc. 5£ 

(1) ©B, C. Dfe<±;^B + C + D©fgHft«fc-r. 

[0 0 6 2] Sfc. i(21) T8Sn*#fifc*^ 
T. (SOSIfW' / (ZnOB^*) =1T7»0, S. 
OY=2 0. Z = 3 0"eS.-2>*^. 7Cl^Si.fi£tt. 
-5-Z r 8S i 12O40Z n2oS20 (S^%) $ 
fc, (SOgft) / (ZnfflBfS) =2T*0. S. 
OY=7 0. Z = 10TMi&, TC^Sflrittt. *3i5J: 
^Z T23.3S i 3.3 0 53.3Z ne.7S|3.4 (l^?%) £fc 

cne.©mB£«. v>-rnt>, ^ (2) ©e. f. g 

i3<i;t/:H. te^tftCE + F + G + HWieBftSiTc-r. 

[0 0 6 3] (2 2) -T^StlSTOtC^ViT. (S 
©IC^gC) / (ZnffllfS) =1T&D, I^A=3 

3T*5i^ 5c#ffi^tt. **«fc*Z r9.9S i9.90 
39.8Zn 2 0.2S20.2 (JP? % ) <t & 5 . ( S ©H 

/ (Zn©M^I?C) =2-T&0. fi^A=6 7© 

^^mBe«. *5*<t-?-z r 13.4S 1 13.4O53.4z 

ne.6Si3.2 (MT%) i:7i-5o 
) [0 0 6 4] »l.©R«#»2:fc±tf*2©Wt#Ji6 
«. &-*©3t?SS (ID^. ^Si*H©B#T*n<h^mi* 
IOlfdtffl«nd) ft^^dtlCiO. ^Sffl© 

tBSS4©3tKiR*Ac {%) tw^n^nmmm^o 

JtKWAa (%) . «»H4)MBIMrc**£*©1* 
«IS®^fli:2 5©7tR*f*Rc (%) <hfB@B4*^^ 
Rfflr»*t#©1II«IB»lifl£2 5©7tSW*Ra 

(%) , aa»ji4*«»iMBT*s«»t*a««"p**. 
»»©« mmmfc 2 5©7t©fefflMA*ftiBgTs« 

0 ig^S,Kft±tf •5fc©(C«, S*t*^ (|Rc-Ra 



(11) 
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I) 3itz\ZKMm)t (Rc/Ra) *«**lr»C 

i^p#icsisr ^>«t 3 teas i ommtrn 2&£zfm2 

< » fit lC«fc o T iEflt (C -5 - <h **T * £ . 
[0 0 6 5] ±feic£^T!&gilU;fc, Zr-Zn-S- 

±iB5S (id xmznzttmz. 2. 3~2. 4 ©a 
*r**#u ±ksc (21) -c*sns»»tt» 1. s 
~2. 4<oatff^*#b. ±ib^: (22) TS^ns« 

$m 1. 8~2. 1 «JS#T*£#-r-5. ^«#JlC9JB 
tft^Srn, BlJlSrd (nm) . V— *fft 1 2 COi&fiS: A 
(nm) tUfcS^, ftgggndU nd = aATSS 
n^. dUT, aiaiEcD^t-r-S., fit$8fESi8#2 5© 
8E»v-*©Sife«#lR«***< bT«^,SSC£[6j± 
$-&-51C«. 15%^Rcl^Ra^2%T'ife 

«<-rXH/h^<T ; 5»C}i, 1. l^Ac/Aa«5 

K*«fc3lcmi©SS#J12:fc«fctfS£2©»«#J§6<Z) 
ftS&fi (a A) Sr. vh'J^XffiJc8-^<fffiCtc«t0iE 
SUcsfc&fc. ^^n^TtSSS (aA), ^5,mcA*i 
U\n^«E>. asf«#Jf»JP£ d fgl 
COtsfSttil 2 jfSKIil 0 0nm~2 0 0 

nrnTSO, iO!f*l<lil3 0nm~17 0nmT 

tt. $f*b<te. 2 0 nm~7 0 nraTi&O, ekOWi; 30 
b<te, 3 0nm~6 0nmfS5CM<|ibfc. 
[0 0 6 6] M 111 jg$3fcn&ttCDl£-e<& 

IgrtSSrgfcfCJgjSb*:^, S1gcD»T®£ji.5<h, ^ 

B£ r^;t,-y®j tuftf, Mffi* r5>KBBj iff « 

bfc7$*oT. 01~061Ci5t^T. ®2 3te£>Mi/— 
•7ffi£«lSU S2 4«^> KfflK:«S-$-*. tf* 
1 2<E>#(6](C*3^T, ^P-^JBttlitCU- tfftl 2K 

-a. ta&v-^n sseicis^T. y^-^ffitffi^ 
■r-&«E»Ji©*iiiKis»an**» (^-7iBit) •, 7 

-f£fBS)lC9S®l::fB@£ns (5>K-^U-^S5 

m . @uc^-r*g«nci5^TS«i©^;i/-yM2 3 50 
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i7>HI2 4 0giH 4 0 nm~6 0 nm?*5; 

bl^. Slt5i2. S3*5<to:@6lCS-rSg 

*«#*Hr». B£fl£j£bfc^<B!l©»®tt, ¥fftT 

fcact^MSb^,, ISl«»fid:lT, tf'J*-* 

S«1C9J#£«, 0. 5~0. 7mmigtJ&5. 

coo6 7] cmmi*. yto)mM£it\znm.#3^*)i' 
£igcu jB@v-^tj§5j&£n-5>B-T?$>£. tigs** 

?IiS»tt«*ffi**»i:bTtt. »£*SflMtimT?*«. G 
e - S b - T e tKBGe - S n-Sb-TeSfflU 
5££A*«F£b^. ^{fcWKte. Ge-Sb-Teffll 
£\ G e T e - S b 2T e 3lr%S«t*4 C 
Sl/<> fCi^, 4 S b2T e3^G e Te ^ 2 5 S b 
2Te3Tfe5C:tA^i;LV\ GeTe<4Sb2Te3 
E»Wa©K»3t«roJEfl:*»^a < . ^*-iUb 
^©iaK*s<B;T-r-5. 25Sb2Tej<GeTeffli 

ftftAtt^^tTtS. Ge-Sn-Sb-Tell 
Ge-Sb-TeiO fc^SfkiiS^ji^. Ge-Sn 
-Sb-Teit mX\Z, GeTe-Sb2Te3S-S 
?SifSfU&C9.G e CD— B&^s'nTgabfcfcOT&S. -IB® 
B4K:fc^T> SnCD^rSte. 20gf%«TT*5 
i:t*J»*L^ 2 0ML=f-%*mZ-2>h. 

[0 0 6 8] IB®B4tt. Ge-Bi-fe, G 

e-Sn-Bi-Te, Ge-Sb-Bi-Te, 
liGe-Sn-Sb-B i -TeC0J;3^cB i &$tstt 
jsfTWt^CtfcTfS. B i ttS biOfe^S'fbb 
^tU. bfcA^oT. S b <D'}>t3. < b. — 88£ B i TS 

[0069] Ge-Bi-Teli GeTeiBiiT 
e3C0jg^Tfe-5. CCD)g-&!Kl(C:*5liT«, 8 B i 2T 
e3^GeTe^25Bi 2T e iX$>Z> Z. <t*W* b 
H. G e T e < 8 B i 2T e 3»«^. i^S^®S^{g;T 
b. IB®«#tt^{bb^f <^«>. 2 5B i 2 Te3< 
G e T e co«^. i^Sffl i#a»*W<0#«3Eft3&**'* 
<. «iD3gb##»^(4^fiT-rs. 

[0070] Ge-Sn-Bi-TeH Ge-Bi- 
TeCOGeCO— gBSrSnTg^b^ifccOlCfflST'S. S 
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mzMwrzz.ttf~»im-?& : bo summit. Biii 

(^•5. ESBKfc^T, S n ©-£*»& 1 0E : f%RT 
CI bl^. 1 OIlH^&ISASi:. 

[007 1] Ge-Sn-Sb-Bi-TeH G e - 
S b-Te©Ge©-§B£S nfiil, £<=>t::Sb© 
— SB£B i Tfi^bfc^CDlCffl^-r-So GeT 
e, SnTe, S b?T e 3*5J;1*B i zT es<DM&QlVZ "> 
fflS-TS. d©il-&!»t::*3V>Ttt, SntiSStB.i 
B&«££8ia£bT, E»*frfc^*3-B-TtSilfl:iafl|* 
(HUTS - tAJBlfgT^-So Ge-Sn-Sb-Bi- 
TelC*5WTte, 4 (Sb-Bi) 2Te3^ (Ge-S 
n) Te^2 5 (Sb-Bi) 2T e 3"C*S Z 
bV>. (Ge-Sn) Te<4 (Sb-Bi) 2Te3© 

^sopK^flSTT -5. 25 (Sb-Bi) 2Te3< (Ge 
-Sn) TeffllS. *S»*t#ftKffiWO(*:aH6fl:*» 

*Ojib«#l)lAtt«**fiTt-*. Eft 20 

BKiJ^T. Biffl^tIttlOSf%HTTWii: 
SnC5^tItt2 Off XHTTiSEi 
WSLk B i n<D'$m&tf-?:tl J ?nz.<Dm 
BrttC&tltf, &#£E»v— *>n«>. 

[0 0 7 2] lffl£ttlCffi£tt*&£-ftm&l'TI*. ■* 
OffilC. Ag-In-Sb-Te, Ag-In-Sb- 
Te-Ge. S b * 7 Off %£U;^tfG e - S b - T 

[0 0 7 3] #lffifitt«*»*ftt£bTtt. B^ffltttfF 
4>1¥7 - 2 5 2 0 9fi« 2 0 0 6 8 4 9^) 30 

fcB8^$n-5J;ptC. TeOx+a (aliPd, Gel 

a*«E*«MM±, E^^-Sfc^^ItET' 
£-5, (^tX^S^-f h>7>X;5"f :/©&©"?& ^© 
«k3&fll*e*IWM-*V»T*>. Eftft©*&CJ:0ft« 

^^BlHgfj:tSffiE^#:fctt-e^<. 7-1" h r 7>Xl!<75 

[0 0 7 4] g^i4ll Mf&O&olZ, *:<DmZifi\ 40 
5 nm£JLTT&-SCi:*W*U<, 1 2 nmJ^TT&S 

[0 0 7 5] 3t©)RffliEg7H. wm<D^O\Z, EftJf 
4 36**ia««T?**t*<Z>3tt>R«l*Ac t#ftRtt»T 

n*53R±6OT. ifi««*k*«l£JlJ:4£JlTT?**« 
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«, Ge-Cr, *J;^Ge-Mof(0#i!!<OGe& 
S i - C r . S i -Mo. 43<fctf S i -WH©#S 
*«5S1**. Teft*, ft$tfKTI, Zr, Nb, r 
Ta, Cr, Mo, W. SnTe, £«ktfP b T e 3?© 

fi*«lt5rt*«)lfSl/K ftKWSlEB 7 ©ISIJ1 
tt, 2 0nm~8 0nmt*5Ci*«JifSL<, 3 On 
m~5 0 nmt*c&^ iiM0!if$L^. 
[0 0 7 6] KMMS\t. 3tt^WK«Ee»4 KIKKS 

n 3 ft» jis69JcttE»)i4-c^i;fc»*ja 
z>mmz&-rz>. ssk, 8 tesi4M^ 

SISffB 2 6 ^tf^H^*«ffl^^e»«ST 

S. KfctJf 8©*mi:bTWU Al. Au. A 

g, *J:^Cu<9F<0*Ses»#s©Kv>*#AJ«*t»3&«*»f 

fc 6 / » * W4JI*£i»* * fc (4ft^1f (t*J 

T, ±E©&«#*^£g#;3n& lO£fcl4&iSC©7E 

bTJBf£bTJ;V>. JMfcWcWu Al-Cr. A 1 -T 
i, Ag-Pd,.Ag-Pd-Cu, Ag-Pd-T 

If 8©/*2t45 0~1 8 0 nmtfcS^tAWSK, 
6 0 nm~ 10 0 nmT£>-5 Z iz&£. D bt^. 
[0 0 7 7] B^bfc«SE*MEtt2 5{£:fcV>T, ft* 

o««Ji*5«Ji8©*ffik:»ttTt)<t^. &»Jf 9© 

b<f41 5~4 0 «mT?»l), iOffSK 
(22 0-3 5 (imt84. 
[0 0 7 8] 014. tit$6Eft(®#2 5©<1 

mi©B^«^^2^e.M#t 
I8St?^i#5§It5. ys-SfilOOfftb 

g& 1 0 SMb^frttfc«*E*MMfr2 5 IC^^T. « 

»fi 1 0 t»R 1 tt. ■ ^RfliCB-tmuilflESft. 

[0079] mm<DMm 1 ©m*es«#«. i ^©e 
mmmt. 2^©ESi*#bTj:^. *m© 
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JMttl Kfc^TS&tJf 8j£Tfl3JiLfct><D2:. K*N18 

<koT. mmmmcDmnnimmmmztiz. z.<nm 

8<D±IC#^lf £fatt-2>ig-§-{c«. STUBS L-7t 

[0080] m*-c. mmnmm i ©««ib®^ 2 5 
*s«-r^*ffi^ittHj-r^. «Aisfli«ttf(c 2 5 «. sgi*y 10 

i* (^-?iB2 3t7>FI2 4) *«»J«a*lfc»4E 
1 eftKgBlcEBU S« 1 ©3Rrt»«t»js8Snfc3S 
SCSfSl 2 £fi£l£T-5Xa (IS a) . flBft 

If 4 -5 xa (lib) . Sf!2©tSS#Ji6£fiJc 

Ei-r-sxa (iic) , >6«**tiEJi7*j«Bt-r*xa 

(lid) 8 Sfl(lit5Ig (lie) ft 

mkajiu ssic. ssts 8 mmzvmm 9 *jmk 
waest^^T. s-sjcsbT, tv^ts 20 

•5. 

[0081 ]'sukc, ssi©3ert»**^j5E$nfc® 
sei«)Bi«#ji2 sjsa»-r*xaa***fi-r4. x 

tali, XAW*'J>^1;:J:03fc66Sft*. XA'^U 

>i7 , «. &m&mm&m^T. at nzmm%<p£*L\t 

[0 0 8 2] l8aT?*SSn4X/1yi"J>^-y 
<y hitm ±fBOT5S: (110), IP^, (Z r 30 
O2) x (Z n- S) 100-x (mo 1 %) T^tl. x 

5 0£X£8 O0«Hrtk:&«*mftt&£K#HCft 

±esc (id T'mzti&ttmfremmmizf&zmisw 

[0 0 8 3] ^5UB, ^7^U>^-y.> hte, 
±te»s: (2 1 0) , BP*., (Z r O2) y (S i O2) 
7 (Z n-S) lOfl-y-z (mol%) T??n, y 

— h*CJ:fttf, ±125$; (2 1) TS3ft«*m*& 

[0 0 8 4] fc-SWi, 7/^'y^"J>^-y7h«, 
±HEcD5t (2 2 0) . (Z r S i O4) a (Z n- 

S) 100-a (mo I TSSn, a # 33ga^67 

dCD^-y^>1C«ttl«, 3$ (2 2) -cmZtlZtt 

[0 0 8 5] ^IC, T.®b&MmLT. Sl^i^i 50 
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•y^u>yic«fco^JS^n«.. x/ty*u>yat. mm 

2^f7.C7)®^-^X#HM c t J Tllifi-r-5. X/l-y* ij >^ 
i'-yy Hi, Ge-Sb-Te. Ge-Sn-Sb- 
Te, Ge-Bi-Te, Ge-Sn-Bi-Te, G 
e-Sb-Bi-Te, G e - S n - S b - B i - T 
e. Ag — I n — S b — Te-teekCXS b-Te©5S, 

^-rn*^i-z>w^*^trt>©ftffiffl-r-&. demote 

[0 0 8 6] ^(C. XScS^lSUT. 828UB4©«ffl 

ic> ?&2<Dmm#m6&f$.m-rz>. licit xaat 

[0087] -&\z. xad^gysL-c, gS2©tsf«#jf 
&<Dmm\z, ft©jR*iiEjf 7 xad»c£;^ 

e-Cr. M^Ge-MofOMIGe^, Si 
-Cr*±ys i-MblfO*I»S i^, Teft 
$l> &e>tf»CTi, Zr, Nb, Ta, Cr, Mo, 
W, SnTe, *3«tc^P b T.e ^CDiigai4©^S, 

[0 0 8 8] ^1C, Ile^jfiLT, #®JR*gIEJf 7 

we«ssis*ffl^T, a r flx^w§5.*p-zmm-?z>. 

xn'^U>^-y.vhtlTll Al-Cr, Al 
"Ti, Ag-Pd, Ag-Pd-Cu, Ag-Pd- 

[0 0 8 9] ±|2©J;5f;:, X@a~e«; ^-ftlfeX 
^7^U>^Ii^5. Lfc*bT, Iga~ell 

X$£WLTmife#)lzmffiUT<}:l\ *£<,->«. ISa~ 

[0 0 9 0] S*t)f 8 <£j*gtLfc«. fg 1 2 >o> 

8 STJH&fiMi Lfz&W. 1 5:7-/1 *"J 

mfrz&otn?. ^-n^s. swji 8 ©^asic. 
[0091] teo**>-a-xa«»itTLfca»4. ^tc^ 

UT^ffifkXaSrHiSTS. ?3!J»Hfcxatt, #SSttfi8 
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5(C. Iia-e. «*B»^X@, *5=fc^S-» 

i ©« $BE§iJ&# 2 5£gti§t-3;i£#*-?#s<> : 
[0 0 9 2] i^mmmm 2 ) *mwv>nffi<D&i& 2 1 

bT. l,-imSm»Tl**©IB««3<ktf?S£**Hrt" 
5. ft^ESt&tt©^©^!*^*. 0 2K, ^© 

[0 0 9 3] 02 fc*-r«*IE»«M* 2 6 tt, 8« 1 © '» 
-Jffl^BK. Sfll©88«#B2, EKI4. S&2©??- 
S1105, ?g 2 0>iif«{* JS 10 6. ft©JR«IEJf 7 . 
fe«tr;SMB8*^©)fiic^j«sn. £S legend ?t 

^s-s&i otf«#snfc*Mt£sr*-*. 0 2 tc^-r 

« *e»tt# 2 6 tt. Sf§ 1 ©#ffl)f 10 3H l/TV»ft 
IrJjfcfciSVvt, 0 9 fc;*-*-fi£*©flMMB»«t# 3 1 
a-T^. Sfc. 2 6 tt, E»«4©±tC* 

2 CD^BJf 10 5^bt^2 OTf£m#H 1 0 6 fttftjg 

'sn-cufcjftfcfc^-t.- 0 1 fc*-r*!fi©#tt 1 ©*& 

Efttt* 2 5 «*tB&!S^ 2 6 |C*V.»T « 

a, *io^«#i2*. mmnmrni tmmz. zr 

b, 0 1 *#BaUT«Wbfc«»*J:tf**T»'* sn 

[0094] z.<DMm<nmmmmm# 2 6 n m 2 ®b 

ZnS-2 Omo 1 %S i 02^j£bfc#lj£«::fa^1~ 
-5. Lfci^oT. '^2©lfLffiei 0 5te.t*9jgb©E s 
" ®IcJ;0m2.©SiS{*»l 0 6£E&B4<h©fS|-C£C 
***»»*RJtt*fc»CRtt6n*. |g2©l¥-BJf 

10 511 Si-N, A-l-N, Zr-N. T i -N. 

Ge-N, C r -Nt>l.<BTa-N9fflSft**fcll 

£n&£«tr£fl«ffc*K SfcttAl20s, CrzOs. 

Hf02- S i O2. Ta205» T i Oih b< «Z r O2 

aFsf<07 7«ftT?MSn$; ~n<=>© 
fl:£rt&£S^bfc. Ge-Cr-N. ZrOrCrzO 
3, Zr0 2 -Si02-C Z r O2-S i O2-C r 2 0 
3. Z r O2-S i O2-C r203-LaF3. H f O2- 
Si02-Cr203. Ta205-C r203. Sfc«T a2 
O5-C r 2O3-L a F3^f*ffl''^^<t ! foT^ ; 5. 

I2 0^BH 0 511 Z r-Zn-S-OlSW. 
(SUTi&oTfeiK SfiO(?S«l~l Onmf* 

it^ 1 ©sim#s 2 ^ €. sws 8 $-?©«! #©#£» 
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[0095] m*x, 2 2 e 

1 <0&ftm**MJik-Ztl1t&ffltf& 1 ©^@#ii 2 £fiE8l 

tsig (is a) , E»».4*)«Bi-r*xa (xe 
b> , wtzozmm 1 0 5&i&m-?2>x.n (xsn . 
m§2»ms«#jii 0 6£fiEiiT£xg dig) . ft® 

««IES7 4fi!tlg-r*XS (lid) *5<fctfK#*JI 8 £ 
Efci|-r-5X*§ (lie) £d&*i&b, $e>(CS#tH8 
©*HC8^B9*#J* i i"*'X8* fcitWa-SSl 

Iga, b, d, iitfett. *H©»»lfcWa 

■rr*. but. mm^rnm 1 ©«*e*»*©»jfiK* 

^T*66£*173:^xa©#-> s^-rs. 
[0 0 9 6] Iff «. E»H 4 *»J« bfc«T?.*16S 

ai?*«. xe f ic*3^t%>, x/-w*'j>^*i6$ 
n*. iifn iii^ffiEmjg^ffifflb. Getttsxn 

y#V>tf$>—ti''yh$:ffi^-C. Ar*fX<hN2^X© 
Ge - N«;$ty|?-ffie* s fB®»4<D^®<C^Sn-5. 

$,^>viH igftc&wm mmWLnmz&mv. z 

r Oi&<lStS7>rty* l )>#*-yy b'*m^X, A t 

z r oz^ts^-wm^M^xjz^ xs 

f tC^^Ttt. iB5^JK«ilSrffiffl U.Zr O2- S i O2 
30 o> Z r O2-S i O2-C r203*"&tJ#ffiS&^b 

T, A r IICfTX/t 7 ^ U >^4*ll. 

tc j;0, L aF3*"&t?#ffiSS:^fiKbT«tVv 0 
[0 0 9 7] iktC. Itgt«tbT, I2fflWIl 
0 5©*ffi(C> m2<75^«#:^l 0 6 4. X*§ 

glC*HTtt..i«H»«iiR*ffifflV" ^JA«ZnS-2 
Omo 1 %S i Orfrt>tfLZ>7**v * } J V^-Vy h 
*flJl>T. A r liX-#W%$>* SfctiAT^tOj* 

40 ^©ig^^x^H^^-c. xAy^u^tsMrra- 

^niCiO, ZnS-.20moUS iOi*^S5l 

xs***7bfc«, mmwm 1 icnabxsiB^bfcct 
otc, £.*c«i;Tio«ifl:xa**isuT, «*e»k 

[0 0 9 8] (3Zffi<DBm 3 ) *36W©*Jfi©»« 3 t 
bT. U~!fltt*fflV»TtW©E»S±tfW***fc'*' 
5. *fl|*E»at#©*6lr9J©«*KWT*. 0 3 

50 [ 0 0 9 9 ] 0 3 K^-r*«E»«t# 2 7 tt. *S 1 © 
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-#©«h»c, m i omm&m 102. sg 1 omwm 1 

*3J;o:sW@8^ciro)®ic^fiE^n, £ <E>lc«*Jf 9T 

ffimtmm#2 7«, S2«mh 0 sstix^ 
u^(c*5ut. 0 9 tc^-r€!*<Dif mmm# 3 l-t* 
irrs. mnm®&#2 7\$. s«i<tie®@4 

(aRICSf 1 ©S§«#)1 1 0 2 <tf§ 1 ©#®B 10 3 ^-c 

coi®»cis@$nT^-2>^»c*3HT> 01 ic^-rnjg©^ 

m 1 ©It&teSI&tt 2 5 tfiltS. «4MB«IKflE 2 7 10 

tC, Z r -Zn-S-OSM*i|BfJfT&-5. -tflDffi, 0 3 
(C*5^T\ 01T&fflLfc^<!:|B]i;flF^W:. 

£n-5t>©T?&-5. Lfc*«oT. HlTgEtCiJJKLfcM 

[0 10 0] ;r©J£SB©1t$Bfai*i&#2 7«, llOK 

Z n S - 2 Omo 1 %S i 02Tfl£(K Ufct&JSfclCffiS-T 

Lfc**oT. Sgl©l?-®Jfl 0 3tt,.» Oil LOte 20 
Sl::«fc93gl©gMIft:Jil 0 2 <hf3iUi4<h©fS]-e£i; 

1 0 3©$?£LV>#£M3J;tfJ¥£W:, 02£#BBLTI& 

9i ^tzmmvmm 2 ©itsgffia&tt 26^2 ©#®n 
*ui^tt*iiis-rs. 

[oioi] »»t. mm<Dmm3<Dmmmmm&2 7 
1 (DmmmrfMf&zntzmzgi 1 ©sim#H 102^ 

(Iih) , Sl©#I110 3^1t5 30 
Ii (18 1) . fH^4*^K-r'SlS (lib) . 
?f§2©!8S#Jf 6£fi£lg|-r-5i;fi (Igc) . ^KiRS 

mm 7 ztfLmtzTM did) «£tf£ttji8&j$N 
t*ia die) &«&%£u ^s-icswn 8©* 

IC«fi9*»*t5Il, *3j:yty5-S«l 0£ 
BAO^fc-esxgfcSfeteT-S-tlCcfcD, SJifiSn^o 
lib, c. d. *5j;tfete, 3US©U<& 1 (ciiaLT 

mssn&nii©*. ui^-r-s. '40 

[0102] Xi h tt. S« 1 ©apSlcm 1 ©aff *#Jf 
10 2 *Eg^-r^XiTfe^„ ^-©flr^W^^ffitt, si 

-?&-5„ ii i H, IiosHft;ii0 2©SSi:Ii 
©Sflil 0 3*«t5IiTfe?>. *<0*fM9fc£ 

ma. mm<Dmm2(Dm^mzmmvxmmLrcj:m 
f£mm-c$>z>. *-©&, ys-ssi o^aso^-fr 

#!EKJSi;T«!J»HfcXi£?lgigl,T. itsgfa® 
i*2 7&'d5. 50 
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[0103] («s© jem 4 ) *^^©^ifi©p^ 4 1 

IT, U— »fft£«?B©fa^:fccfctfS££|IS6-f-l>. 3fc 
flMBE»ttM*©S6K*JO«*KWr«. 041;, ^-ro 
^«^ie@««^©-gB»r®*ST. 
[0 10 4] 0 4K*-r«f&fB£iS4»#2 8 Ml 0 
1©-^©S®(CS#*B8. |g 2 ©l§m#Ji 6 . IBftJB 
4, *J:^JBl©««flcJB2*COlilc»fiRU. 3 Sic 

sti9Ty=-ifii i osft««»snfc««**r 

-5. COllHlGMtfle2 8tt. fl$ 1 ©^BiJf 1 0 3 *3 J: 
tfM!2©|^ffiJf 1 0 5*WLTt^«£l-^lCi5HT0 9lC 
^-T^3l5©«ffiie&ttE^ 3 1 £ffi»T*. ifc, 

•5. 

[0105] z.<nmf$.<nmm.m&m&2 seta, ys.- 

*«1 1 0 !J*3ttl 2#tA#f£tl. *n»Cj;D 

j^tffcs6{C«. »tH^>X©MogcNAS«t0^:^<-r 
4Ct««MtW. b^L, NA^t<45<!:, *k 
jAttBA*a<A:«. f-T, U— if ^dtAlt-r 
^<-r-5^^*fe^.o 04tC*-r«^te»^ft:2 8iC*5 
HT, w— ■ tf^A*t$n^.ffl©^ = -S«l 1 Ote. 
e»«#*»l«-r bT«it4M*% 
^©JPSfc/hSK-f* Lfcrt*-? 

t. ^©Eu&ictntf, «tosi®a©iB^pi^±$ 

Z\<D%imzJ:ni£. j£fii£j4 0 5 nraCOtKfilCI/- 

•!f3tefce*?*£ic«effl-rs. #«a^*2 5GB©*ata& 

[0 10 6] ^lo**IE*ttM*:C*V»Tt», It 1 fe«fc^ 

^2©^@#:B2i5 e fcz>*6«. nmowmi iimmiz. 

Zr-Zn-S-OITOIfM. Zr-Zn-S- 

o^^^ti, Kttm^<DMf$,Mff&<i:ztmm®mizM 
&m<. mnfcmiiLTmmznz. zr-zn-s- 

WlWLfz£&0T'&Z>fr<b, -trtlblZ^^TCDmMUeSi 

[0 i o 7] H(ra!©J;5fc, c©*^ia@^2 8«, 

l^tfi©!/- y i ^£Tia@fl^-r-5©1CjSL.TU-5) <) L 

tzw-DT, mi$>£zfm2<n®n<*m2i$£zfi6<Dm2 

tt, 0>JA«, A = 4 0 5 nmT** S Lt>« 

^£##£0 ««ta&^2 8©ta©v-i7©s^<i 
^jf****< LTmn&nzfa±zi±z>tzst>iz. 

«2 0%^Rcl.ORa^5%*SIS-r-5J;3lC^l© 
2 *3<k^ 2 ©^m^S 6 ©ftg&S nd$7h 

lffl>£©cfc5&B#r*£W-r3Z r -Zn-S-Of 
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ffZ>®&~ SBi©«**B2©J»3«»*U<tt3 0 
nm~ 1 0 0 nmTi&O, iO»SKtt5 0 nm~8 
Onm-CfcSIt^hfc. SB 2 ©HffHttB 6 © 

Sf*b<tt3 nm~5 0 nmt^D, «kOJff* 
L< (4 1 0 nm~ 3 0 nm-C&S d iA^Hfc. 

[0108] ssiont nmnmm 1 ©sis 1 1 

Omm~l 2 0 mmiJK©fc©7W£ffi S 

:/®2 3 tUftf. ffi2 4£^> h'StBf^o ^U-^ffi 
2 3 i7>HS2 4©©Ste> 1 0 nm~3 0 nm-CS) 
-SCltAW Sb< v 15nm~2 5nmT*5ut*s<t 

b#*bv». jis»«utev»«©*ffltt. ¥tre 

*5ri*5S*LK SKI O l ffiMilTH 

(Dmm i ©sis i o*mtHUtf»*#tf« - t*»T* 

' *. SSlOlOfSB. »tl/<»0. 8-1. 2m 
^s-Sfii l 0©i¥^**»^fc«6lc:. S&i 0 

■5. 

[0 10 9] y*-S«l 1 Ott. SSI 0 j§ 

H,fcn«. ys.-Mi 1 0©JP££'h£<T-5~ £tc 

S, bfctfoT, ys-SSl.lOCS^tt. 40/am 
~1 10/imT»5Ci:A«JfSl/K Sil9t^- 
Sffil 1 0Sr-gr^-&fcJ?S^5 0 /xm~ 1 2 0 /zmT& 

[0 110] ^5-S«l 1 0«»^©-C, tf'J*-tf 

© * O fcWlBTJBjfc-r « r b < . 'J * - 

#*bi>. 

[0111] KWB 8 tt. mmcDBB 1 ©KfcfB 8 £|h| to 

ns©We\ H«©jpaK^ri£bT«fc^. m^vfcmm 

tt. Ka*B8£2B«j§Sfctt2^±©B£^tr#jg<!: 
•T-SCiiAWSbVi. *2fl5R*#i6C*Sn5St 
RStH8tC-&Sn-5A.g-i:*«. A gaS £^fifc-f -5 ^ <t 
*B5<fcft-C*4. 2B«i£©S»Btt, «Atf, *« 
1 0 iC9S®l;;Ag-Pd-Cuj^S>J5£SJi£J£J5£U 
*©±l:A 1 - C r*5«5iS»«t*^tKiO» 
fifc£tt3. SB 2 ©65§m#B 6 tt, Al-Cr 
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Jf«£©S<hK-WB*©Agj&*RlSt"£C:<!:£B&<\. S§2 
©8S*m#B8 t. Ag**tfli<!:©|BJ«Cffi«-r*)i«>» 

[0 112] »*M9<tt. j8"»ft#*IMEfl:tt»IiB"?» 
«ti:t*iffSb^ «*»9©».a«5— .1 5wm 
T**^t*«»*bV». «S*Ji9*«y5-*«l 1 0© 
5 0 Mm~ 1 2 0 (tmfflfJ £fc.*«t 

[0 113] *JfiO»»l<tW— «^*#b 

T?3&5©T, ^©itt^^r^fflS^So 
[0.114] £©»»©«*IE*lB#©*^K*<' i "C" 
«. SlCD»l©MZr-Zn-S-0 
Itlfilil- JB2OBI«#Ji*ZnS-2 0mo 1 X 

s i02r»j«.br. »2©»«#Jii»fikli£©roK 
M£2©#ffiB*lM£b»£. ^-©*^lc*3^T, £MB 
#Ag£^tf K«|f £±f2©<fc5K2B«it 

ttT, ^2©SI^#:B c t , ©S^HStB c f©AgiSJlfc: 

<nmm$mmte<»me)^MM\zi3^T\-&, ib 2 'ori# 

B©^£Z r-Zn-S-OITOItb H©St 
^MZnS-2 Omo 1 %S i 02<hbT. ^ 1 ©i£ 
m#B<hiEfiUi£©KKSgl©#ffiB£J&fifcb»S. 
[0 115] IftHT. *JS©»»4«)flf#B»«#2.8 

.©Sfjg^&^t&w-ra.. tu«iB»at# 2 8 J4„ ^f*]*pi 

7E2 3t7>K®24) *5^fiK5nfc*^l- 
0 1 SfiMMS«KE*U Sfil O 1 ©fgrtP^fiKS 
n*i£®t£K9tB 8 4^It5I§ (He) , SB2© 
Mf#i6 5Slt5Ii (lie) , ie»B4£s£8? 
f^Ii (Xib) > *«ktflB l 2 SriEH'T 

axe (xga) u ae-tr, ^i©^«# 

B2©^ffi»C^#B9*^fiEt--5Xg, feJ;^5-* 

ffii i osraso-s-to-e-axe^r^ifi-ractfeio. ssi 

[0 116] ftlOlC, IleSSI*l/T. *«1 0 1© 
fg(*]«* s ^anfc®^, S*fB 8 S:fiS;^-ra 0 lie 

^Lfct^O -Cab-So ^(C. lie. lib, *3=ty:x 
gaSCl©«i(C*«if *. lie. biitfaS»tt 
*Ji£©^ffil«CHabTltt^bfct 

[0 117] »1 -2 SjSIHt/fca. 

*^SBi©i3i*<* : B2 *-ew^aBbfc*«i ois. 

X/V^i"J>^S«*5»t)Wt. -c-n*»6. mi©^ 
5-SSl 1 0^^»$-B-T, ^n^€:^5-»«l 1 
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.. T£~e--5>. ft*H9£\ 6 0 Atm~ 1 2 0 (imfflfj £ 
T, ^ = 1 O^IAO^feit^XS^^BS-r^)^ 

CO 1 18] ft50^-&XS7i^7Lfc««. &g(Clfc 

[oi 19] mm<Dmm 5 ) ^wnmrnwrnm 5 1 

[ 0 1 2 0 ] m 5 IC^T tif#8fB@H«# 2 911 SilO 
i©-^©S®i;:!il2ti?$gjf 2 2. t>llli 6. ;fc«fctf 

l¥U<«. I2M12 211 S«10 1©-^fflII 
fc|g 2 ©5»1 2 0 . $g 5 ©^«#Jf 19, ^2 ©SB® 
11 8, ^.fcZtiMOBMIttjl'l 7tfZ\<Dm\ZMf8.Ztl 

t-j**. t>njii6B. 'mAomnwmn <Dm.w\zm 20 

IC, I3©iWI15, HOIW114, Sg2,<©!£ 

6 , |g 1 ©IB^Jf 1 3 , 1 ©iif *#J1 2 

■y%i 2\t. ysi-mmi 1 o©dM^<=>A#t£n£. * 

±fB*6g©Jgfig 402 fSgScD^a^wrs . 
flM8B»HE#S»»Ct*«T#*. JMM9K:tt. -©» 

!f3ttte»ff*K:«ffl-r«, #S*>*5 0GB©ttf8 
B»HM* *» * £ fc **T? * * . 

[0 12 1] $l{*$Ji2 HCi5»**B»W£M:. ^5 
-S«l 1 OSajBUfcl/— tf#l 2lC«fc-s>TfT*3tl 
«. I2«ii2 2tC:fctf3fB»PI±«, ■" 
10. jgl)HII2 1«J:tf«|*IIII16SaiI/&U- 
■tfftl 21C«toT*fifiStlS. 

[0122] is \z^-rMm<r>mmmmm# 2 9 

Tfc, ^ 5 raSI«f(cfB 1 9. &4<Dffim&m 1 7. «2 

©lim#«6, fc < t^irogffti2iJ^fnfe> z 40 

r-Zn-S-O^IWBT&SC L(^<, d© 

ttmmzmm-Ttui. m 1 ©ibss 1 3 tw, 1 ©is«# 

■ 2 tOlW.- SglcOfESUIl 3tf 2©M#16i® 

ID. 3§2©fB»Bl 8<i:SI§4©!jiS#Jf 1 7tOB. Sf§ 
2©fB&Jf 1 8<hSg5©a§li#/f 1 9t©^ro^II^ 
*K£fc*.- Zr-Zn-S-0*«»1CR#»&»' 

[0123] is ©s§«#ji 19^2 omnium 6 
«. s»etiB&Js<t©ra-c»fi?»siUT«*i-r-5. m 50 
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5&±ztm2<Dmm#m 1 943«t^6©^ji«. 

< 13:3 nm~5 0 nmTfeO. J;0ff* Klil 0 nm 
~ 3 0 n mt*S. 

[0124] $&4<Dmn#-mi 7^«tt;mi©^ 

«^®2©MiPt±, ffSL<«3 0nm~10 0nmT 
i05fib<li50nm~80nmT«5. 
[0 12 5] £©«£?£. i5l;/TtJ;5^)tffl2ii 

SMB#JB£Z r - Z n - S-OSWMtt^rtCi 

J: 3 fc»J«-T?**. Lfc*bt, *»9Ilc 
<tn«. M-ffi2B^if©1fffitB^«:ir^^Tt), ±# 
£«^£S©»£^€> -Tetany*. 
[0 12 6] I3 0^t#Il 5tt, "fraSl 6tSl 

©si*ei 4<h©ratc<£e-rs. ig3©8@#@i 5 
$i«ii2 i©^ia*$-ii5i*s^^#-raj; 

3. iS^JSSr^ (2. 3=Sn) fcWTS d 

^3©bi«^i 5tt. frmmtmm 

\Z. fg 1 ©fBUB 1 3 ©J»*a^JCj6«S*«««B* 

#£bu. cne.©^^^^s-r-5*ff4«. t i 02*3 

J;^C r 203t?*-5. ife. Z r 02<tC r 203<h©jg 
^tlTSpT, C r 203©S>J£-* S 4 Omo 1 SSJSLhT* 
*H£<**m>TJ:V». * 3 ©!£«#« 1 5 ©ffiUPW: 1 

0 nm~3 0 n m"?* -5 £ L-<^. 

[0127] usioin mffi(DMm4<n&mi o 1 

i:^©^©^*^. Lfc^ot. Sffil 0 

[0128] m2 ©s&ts 2 o mmomm 1 ©jk#* 

18 £(HU$©fc©T&&. |g 2 ©fB@Jl 1 8 «U 

HJg©^l©fB@S4i:lll«l©fe©-C*S. bfc*^ 
T, uuTH ?g2©S##Jf2 0*sJ;tfSg2©fEgUI 1 

[0 12 9] *mm 1 6te. UlllfSgJf 2 1 iZ&ttZU 
—*fft<DM&&m.£. ^2«^2 2fc*W««tAtt«' 

1 6(C«. iSS-BlCiSUTSfUlMBJI 2 lffliJ(C3ert»^ 

BE*nr^>a. ^11 6H, mn-mmitteffimx-Miii 

trfT'g&o <PfflM 1 6 «. l^— tf5t 1 2 
<t<^21f^g2 2tcSiJ^-T^J:o. fB^S^-rsiSS 
A©7fc{C^L-T^BJT*a::t75ia^ b^o t^I16 
©JP'Sfi, ^#IIx>X©gaPScNA<i:U'— tf3tttt*Afc 

AZIi iZ = A/ (2 (NA) 2) T?ifi(E(-e#a. A 
= 4 0 5nm, NA=0. 85©B$, AZ = 0. 28m 
mtftS. S?.!;, C©ffi©±0. 3 um©S5ffiF*l«fl 
,«^S©l5H(C^*na©T. ^F«H16tt. 0. 8/z 
m«±©J? ST -5. "frBl© 1 6 © 

J¥$«. $lf$12 l©3ll©tB&Jf 1 3*5«t^2 

*ii2 2<DW,2<D%mm\ 8ffl<D&m&, nmvyx 
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Pallfflf^Ul 0 ym~4 0 (imT»Sr»St 

[0130] i 6tt, &rkisi;t»iib»s*r 

■ 17*«tt4ii. *rt***f**t©2JMlJ« 
£LT<fct>. 

[0131] mi CASWJI 1 411 mi COffi&g 1 3 CO 10 

Jf 2 2 £fB8W£-f Sl&fCtt, mi1»ffiS2 1 Sr»jab 
fc:U--tf3tl 2*ffflt5©-p, $lft«I2 ltt£# 

IHIt »2©S»tJi2 OtJtlfilUT, ■*©*mii,fc 
tfJ»3a*IR3£Sft*. RlOKItMl 4©3fc!KiK£ / >& 
<-r*fc»fC, SB 1 ©El** 1 4 tt» f^^KLT. 

H£LV>. JBlflDKBtJil 4tt v #SL< 20 

tt, Ag£*tr^feT. i9*t5nmH±15nmKT 
t&*J;5tc:»ricS*l*. ^lfflg»I14)5tAgSt 
R 2 6*<Z r - Z n - S - Of WBT 

BU©EJttJil 4*©Ag£JS'2-«DBf« 

OWBOiat, 5nm~10nmiS©SS§*^ 

&B«, TiOz, C rjOSi SfcHCrj03 

-Z r O2 (4 Omo 1 r 2O3) -l?JgJ5dt£tl5. 

[0 1 3 2] mi«8BSHl 3t>*fc, &1HMM2 1 30 

©iisv^gja^&fli^-r-sfej&tc, m 2 ©issui 1 8 <!: 
7 nmeiTt-r-srtdwsb^. mi«se@^i3$r 

roiiCiUMTftoTt). Sit 

3. JUfcWfctt. pra»«ffi***f»T»SGeTe-S 
biTeaf^Ci^SGe-Sb-Te, SfcttG e 
Te-S bjTe3f«fiOGeffl- SB£ S n Tg&Lfc 
Ge-Sn-Sb-Te, SfeBB I 3:-&tJ., Ge-B 
i-Te, Ge-Sn-Bi-Te, Ge-Sb-Bi 
-Te, fcl<liGe-Sn-Sb-Bi-Tet, SB 
10SB&S1 3Sr^JES-rsCt*tjff$LVi. 

[0 13 31M19I1 mm<DM**<D8MM9t.m 
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[0134] ^5 -ssi 1 ois. mmcoMm4o>ifs. 
»»ii:ii>Tt), «#jb9*«^5-*si 1 oomm 

£**aifx.> 5 0 wm~ 1 2 0 Mm©JP$,<fc&-5<fc5«C 
»J*-?*fttf, ^S-Sffil 1 0^*ISf 

[0 13 5] £UilC*V>T, fB@B*#-r£fit$gJl*2 
H*Ufc»«©*»«tt, fi»JA«2ocolfffiH«5*, < 

— 3 * ^ra>«ffi%iB * * c % $mm s *rr * t 
[0136] *fc, «*»&3o#-rs*«fa@ttE^ti: 

■5. ^-fnwjgJgtC^^Tt), Mlftl^Zr-Zn- 
S-03R«»itt5i:tl:±oT. ?Bgi)l<hiif*#Jf 

[0137] *ht, mrnomm 5 ««^fa@«#: 2 9 
s«ia-r**ffi*»iwra. ffffleMKfM 911. *« 
1 0 1 tern 2 ©swji 2 0 s^arr 511 a§ j > , 
sb 5 ©tis#jf 1 9*jfcgtr*is- (ilk). . 12© 
gmi 8«jEfiH-r«xa din . *j;ocm4«^ 

IftlUSlSIStSII (Urn) *JB^*BL.fc 
i4«iifj:l 1 7 0iICtP B 11 1 6 *Mt5 

5«jAirr«x8 din) . mico,E#tJii4 , 

SflEKtili (Xgo) . *2a>tt««M6&rtK-r 
511 dip) , &l<Z>EftJll 3^It^Ii 

aid) , k&zmiv>9i9»M2&ijmT&xm 
dir) &m--fcmmh. ^eic. * 1 rosf*** 2 «> 

[0138] is j ~m«. m 2 mmm 2 2 
itcsat*. igj a. Sffii 0 1 osrtjfwxMt 
^nfcfflfc m2cDR#JB2 o^fiE^-r^xg-efes. 

3. Igk&*J|gl/T\ IB 2 ©EMU 2 0©^® 

te. S5©iiftll9&(SIt^ XSktt, *ig© 
»!8lOXSc4:ra«CUT*ifi$n*. SfcK, 18 1 
^fffibT, ^5©SI1#I1 9©*ffitC, SB2©fB» 

■ i8*»jw*. ma. mm<Dmmi,<Dxmbt 
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2 mzmm i 8 n&miz* wnommwrni 7&f$.m-r 
[oi3 9] iij -mic^os^ mmm 2 2 ^m^v 

^-hSfi«rfij«t-rs. -^ntcto, £rtflt#ts&Mft 

s^hbi 6*ijgBEan*. gij}*t*^T, 'pmmi 6. 
a. m4©&«#m 7 &&mTzmzi%5>\.mmit&® 

\z£K>, MHin. -^cDif #e.n^ffr B iB«2 

[0140] 4>isijf 1 6 *-c»j«bfca« 101 20 
My**) >^ggtcgasLT, ipmji 1 6<Dmmizm 

1 tiSISJi 2 1 STREET -5. 1 ftftRJI 2 1 JMtSI 
ill Xgn~r (Cffl^-rs. 

[0141] itnii f ra® i 6©sert»**f Sffi 

fC» S3«ltfl:Il 5 Iin 
KiiHTtt. iSrai£SM£&fflU Ti 02SfettCr 2 
Olfrt>tfLZ>^ny$i}>!f$— h^fflViT, Ar 
tfXffBla+SfcteA r #X£02;tfX©il"g-;tfX#H 
X/V^'J>mit5. *<5Wi. Ign 
(C*5VJT«, Z r 02*5ctZ/C r iQi<nW&*faftt>&L% 30 

T. ^/t->^U>^$rHiSLTJ;Ho Ign 
CfeHTtt. T i SfcteC r^efiK'57./1y^'J>^^ 

[0 14 2] Igo£jtSj£UT, Sg3«!S«#Jf 

1 5 ©^ffitclg 1 WJKWB 1 4 2r)5KM-r-5o IS o tC*5 

>^£3H;6£-rs. ISp^llig-r^rotC. Ign* 40 

-5J1 £^f£T3If§lCffli!§-r3. 
[0 1 4 3] Igpi^IUT, JglODS&Nf 1 

4C0^®{cm2©^m^B6SrEEMT^>. Igpll I 

gk tmmizisTmmznz. 

[0 14 4] mz. IgqSJftjfiUT. W. 2 <DliS^#Jl 
6WSffitC^l rot2®S 1 3 £r]5£|gT-5. IgqtC&t^ 
Ttt. ttfift@i!i|£&/BL. Ge-Sb-Te. Ge-S 
n-Sb-Te. Ge-Bi-Te, Ge-Sn-Bi 50 
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-Te. Ge-Sb-Bi-Te, ^i^Ge-Sn- 
S b-B i -T efribMVlZri&^-rtifi^i-otDittmz 

[0 14 5] friz. Igr Sr^JgUT. Jg 1 ©IBgJl 1 
3©^ffilc^l ORift:|B2SdiirS. IgrHH 
miimmzLT^t&Ztl&o Z(D£ol,Z. Ign~rS 
JBUK&KLT, *1*«JH2 l*»(38-r«. 

[0 14 6] SHIil2 1 *-C#J*L&S«l 0 1 £ 

^s-sffii i ozftrnzux. mn^ys.-mmi 

I 0«7&>6{lStUT«Ml£®ft;*1i\ 14 9 £ 

*5t^Tfc, ^Jfi©^S84O«^|3®«E#09«ii*}£tra 
^5-»«l 1 0£I£D^fci±-5Ig£*l»§ 

-r&c -5. 

[0 14 7] aSD^-B-Dgdi^TLfc^f^ 
tT, If! 2 «?8Jf 2 2 *3 £Zfm 1 2 i ommfcx 

<te'ik\Z. *2flMM2 2KO«,iT*lfcU 

I I o<Das(3^t>-&igro«rfcb<«^»c. sgintsgji 

[oi48] (gas® jbb 6 ) *mwv>mm(DMm 6 i 

&mm^&mfc<n-£t>\zmv>m : £m.w-fz>» m&\z. t 

[0149] me iz^t m ntsmm& 3 0 r*» s« 1 <d 
—fio&miz, m 1 omn#m 1 0 2 , si^ig 
3 . $mm 4, i2 5 , $g 2 cd^h«:@ 1 0 
6, ?t%iwmiEm7, &&zf&mm8tfz.<DimizMtfi2 
n, ae.ic^*@9-c^=-s«i o*5«tsnttt^ 

£*i~f*„ H6»C«-r«f*flB»ttt#3 0IC«V»Tfi. ^ 
l*5«t^2CD^.ffiS3*3 c kt;5$:, Zr-Zn-S- 

L«:«F<»4'BH;#^tt. lEjU g-^^^L. m 1 *# 

[0150] z\<DBm<Dmnfcmmm*. f&i&£zf& 
2<D®m#mi o 2^«fc^i 0 6*. &&<D&m%mm 

ftttffl^nT^fcZn S- 2 Omo 1 % S i 02TJg 
Z\<D£.?t£mmzi5^T, Z r 
-Zn-S-OJSW^tt, ^l*5«fcOCm2(7)#®e3 
*W5tlTgfflTt5. Il*i[Jtl2«)SfII3 
*5<i^5G)»^ l/l»«»tt. nm<DM&l (DSgliJj;^ 
I 2 ©Slftl 2 fectt; 6 O-enif^ CTfe^„ L7t*t 
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<z>#ffl]i 3-*±t/.5 <bj?2 n $imm&&m\z 

JMK^A&V^iK* 1^10nmT»5:tAWS 
L<> »2-7nmT»SCt**iOff*l/K Zr- 
Zn-S-0«W4iT*^BSlt «(DGe^ 

[0 15 1] «V>T, mi&CDMm 6 <Z)fl!!RIB»Kft: 3 0 

*»***#»*Kw-r*. *?iib««m*3 ofi *« 

jglT£Xg (Igh) , ^10MI3MiniS 
(lis) , 8B«J14*J«l«'r*XS (lib) , W.2 

10 66UI«I8 (Igg) , 3tK«*UE»7 *-rit 
gt§lg (Igd) *itfS»i8SdtIt«»Ig 

age) s«#:*ku 2*>\z&iMm8<Dmm\zmm 

*aX8**Kt-*::iKJ:?K fiS^Wo Igb, 

d*i« e a*. nmvu&m 1 KHiiUTtt9ibfc£i3D 

[0152] igsii fg 1 omnium 102 co^stc 
1 cdxs a t mmz isxmmzn&o xe t n 

fBSH 4 <D*flBK:» 2 <£>#B« 5 SUitSlST* 
[0 15 3] £*_h, gl-@6^#ilT, *^BJC0W 

H Zr-Zn-S-OMM^ 

-6 8 0 nm(D\y-^f^tm'm±r^D VD-RAM 
■SfcttDVD-R, .*5cktfS£fi4 0 0-4 5 0 nm(^l/ 

[0154] (mm<Dmm 1 ) *mw<Dmm<DMm 1 1 

[0 15 5] 07(1 1S2 0 l<D«ffifc, T§EmS2 
0 2, IB&SB2 0 3*5cfctf±ffi««2 0 4**£<0lS«e:jg 
^n^ : EU 2 0 7t^o 2 0 7£>fB&JB2 

0 3 H Hett<DiE»Ji 2 0 5 ^cfc^lB&H 2 0 5>tt 
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Di^iifti 2 0 6 ^tsm^^T^o Mzm i - 

©jbis©*^ 2 o 7ic*^th m&m 2 0 s&^zf 
istM2 0 6it m— B-ttc^j&^n, ^n^ttttH 

g2 0 6te<h*>l^ jX^EU 2 0 7lc43Wril StS 2 0 

l, T»*itf±ffl«S2 o 2&&IS2 o 4*$tr«S 

■ H IBSH^^«*B^I^-fflJi^*^^<^^^*>^ 

[0156] *t£ 2 0 1 <b LT> *#WtCH S i 

$fctt#U#— #*;-h*R v S i 

«2 0 1tbT«fflT*«. T»«*2 0 2 6itf±» 
fi2 0 4H 13&*«»»t»USn5. TBPmH 
2 0 2Mtf±»*S2 0 4lt Au, Ag, 

Pt, A K T i , W4o<J:tfC rf£t>ZS{ZZ.nt><DW£> 

[0157] fB^SB 2 0 3 SrfllfiE-r *E»IB 2 0 511 

2 0 5H *««x*;^-*Hiai-raiii:^«koTi 

mktZ>%tPc-eW$L^nZ>o IB&B2 0 5 0«^tlT 
H WAii Ge-Sb-T.e, Ge-Sn-Sb-T 
e, Ge-Bi-Te, Ge-Sn-Bi-Te, Ge 
-Sb-Bi-Te &£.ZfG e - Sn-Sb-B i - T 
0 eSWttfflSft* <kDJW*Wfc:fl GeTe-Sb 
2 T e 3 5RXttG eTe-Bi2Te3 ^tttmfi&m 2 

[0 15 8i'BBMB-2 0 3S»«t§Siftl2 0 6 
H Xgfm®2 0 4:Jo£tfTSS®1i2 0 2 tO|Bfc*£E 
^EP^T^^Kl^oT, |B»» 2 0 5 JCSKn&««E*« 

I2 0 6H Mt^:t^t^o mmwm2 

0 6H Zr-Zn-S-OJWfMWO, 
10 H XfBiC (1) , (11), (2) , 02 1) 

(2 2) TS$n§»)6f*^^gMi:^§iT»§. z 

r -zn-s-ommmte. &m&t*$>z>z£, mm 
znrzm&T*hmim*<DmT&izmLiz<\,*z.£, ta 

t>ZS\Zt&fcm^&1&^ZL£frt>, K$.l,<m^'Z>tl2>o 
[0 15 9] CW^U 2 0 7(IO^TH ^iEO^Jfi 

[0 16 0] 

50. S#HHUtt^6±i*Lfc*«IB»li#2 5ira«©«jfi 



(21) 



^§32 0 0 3-2 3 3 9 3 1 
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[0161] JUT, flf«E»«t#:©fP«*ttlCt3^TK 

^£VTmiommmmm#-2 siz&vzmmmmt 

[0 16 2] $"**. JtfililT. ^5 6nm, V? 

vtrKv* (&i&<D3m\z¥-ftimto\zisn2>if)i--7 

&W&&&7>Y&W<OtyMRtSIB& 0. 6 15fimCD 

mftm&frm&mz^ibmizni!:. if 120mm, 

JP*0. 6mmORf«)#UA-^- h£««r*MSL 
&. 

[0 1 6 3] £©S«1©±»C, (ZnS)so (SiO 
2) 20 (mo 1 %) ©MS 1 <Dmn#m 2*150 nm© 
I^T, Ge27Sn8S bi2Te53 (H^%) ©3ESB 
4 £9 nm©JP£T, (Z n S) 80 (S i O2) 20 (m 20 
o 1 %) ©S2©g|f#I6J5 0 nm©J12T?. Ge 
8oCr 2 0 (*?X) <Dit®l®.ffi\Emi £4 0 nm©J¥£ 
7?, Ag-Pd-Cu©I|!fI8S:8 0nm©fS-e, 
X/'? * U > Affile «k 0 ^T©«fc 5 (C bTJH*fig^ b 

[0164] mi ©&S#Jf 2 (£«^t5Iil:*HT 
\t, (ZnS) !0 (S iOri 20 (mo 1%) ©MM 
tf5X/V^U>i'5'-'y-yh (tglOOmm, J? 
^6mm) *rit*g«K:*DttW\ /17-4 0 0WT. 
Ar#X (9 7%) tOztfX (3%) Lom&tfXZ: 30 

ffi#fcM$0. 1 3 PatLft. 
[0 16 5] te®li4£fi£Jg-r3IglCi3^Tte, Ge 
T e - S b2T e zMzz TcJ&fc&fiJtWG e <D— BB£ S n TW. 

V>if9—yyb (ifig 10 0mm. JP^6mm) 
^ggfClROtttt, A7-1O0WT, Ar #X (9 7 
%) tN'^X (3%) £©il##X£j|IALTTlfltX 
/1y^U>^Srfir^fc. X/t-y9m<DI±?]temo. 13 
Pai Lit. - to 

[0166] S2 (omnwrn 6 *fiEKT^>is«, & 1 
ommftm 2 is^ucm 2 ©i§ 6 ^mmmzm cm 

Ac. 

[0 16 7] 3tt««*tIEJI7SJ5SK'r-BIgfc:*frvc 
GesoCr20 (H^F-%) 
SX/ly^'J y99—fy V (tilOOmm, J**6 
mm) SrJjgJggBtC&Otttt. A7-3 0 0WT, Ar 
#X (10 0%) *«AbTifieftX/t-y^'J >y*ffo 5" 
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7.rty?&f<DJ£j]\t1fi0. 4PacLfc. 

[0 16 8] SWB8$:BEK-r-5XStCt5^T«. Ag 
-P d -Cu©mfi££WT-5W^£(£-5X/'W:$' l J > 
^-y-v h (SglOOmm, H*6mm) SrJ5£K^ 
itlC&Otttt. /t?— 2 0 OWT, A r#X (10 0 
%) £«AUT*^X/'?>.y*'J>2 r £fToJfc. Xrt-^ 
B#©ffi^«*9 0. 4Pa<hLfc„ 

[0169] ^±© «fc 5 CL-TSfi 1 ©±Kfg 1 ©SH^ 
»I2, tmm4. Sg2©Sj|1I#:@6. ft&iRfcliEJf 7 

w&mit&ffim&&.Mm8<D±i,zMifiL, mmistcmn- 
mm<t&mm<D±iz, ys-»« 1 o t Lxmm 1 2 0 

mm, m&0. 6mm©RIffl*UA-^-MgS 
*UT, ^5-S«l 0©ffliJd^^^$r 

!i^ffi58ii9*i3 0{im©)l3tM$n. ^5- 
S«l 0<&«afB9*^rLT«BfrlcftSi9^*5-ti-Ac„ 
[0 17 0] I£D£fc>-tt&, *D»HfcIfi<hLT. i£S8 

ionm®*««:i/-i) ! ^^T, it mmmmi* 2 5 © 
tesuf 4 £, 2 2 ~ 6 o mm<D%sm<Dm&m%Lto-e 

d«<*7U. -tf->7.>HM§- 1 - 1 ©tSffifH&Sift: 2 5 ©f£ 
[0 17 1] $e»tC, Sgl©Sf«#:|12:fe<fctfS{i2©8i 

6 ©#*w« i fc*-r*ma»sj**j£fc»v>T-tf- 

>^#*tl - l©fiS$8fEit&#2 5£n*©*tl£&*r 

•rs. ^>zf)vmm -2~i - 1 2©«^te^^2 

DT, ±K©-tf->7M4Mt 1 - 1 ©ti»$BSE®««#: 2 5 © 

[0172] -9->y;p#^i-2~i-i 2<nmmie.m 

2OT^^B6©fie^IStC43^^T, S i02, Zn 
S, (ZnSe) 80 (S i O2) 20 (m o 1 %) . Zn 
Se, Zr02. (Zr O2) 80 ( S i O2) 20 (m o 1 
%) , Z r S i O4, G e 90C r 10 (,Wf-%) , (B 1 2 
O3) 80 (S i O2) 20 (mo 1 %) , TeO?. H£.ZS 
(Te02) so (S i O2) 20 (mo 1 %) C0MJ£2:WT 

glOOmm, J?*- 6 mm) ^tX^txm V^fe. 
[0 17 3] tt, X/1->^U>^5'-y>> 

hi:LTffl^^«^©gi^#[CJSi;TKIii5U. ^Wfc: 

ti. y->-?)\<mm - 2ic^u^t«i kw, -y->-7 > ju# 
■^1-3-1 - 5tcotiT«-y->y;i/#-^i -liBi; 
< 4 0 0 w. ■*y-7')\,m>% 1 - 6 ~ 1 - 8 Koi^-cra: 5 

0 0W, -tJ->7 p ;U##l -9IC^>liT«3 0 0W, it> 
^#^■1 -10-1-1 2lCOI/^Ttt2 0 OWcL 

fc. x/i-y^B$©jE^«. ^yzfivmm-^-cmi. 

33Pai Life**. ^©ffi©^>^-C(±-9->^l/#^ 



» 
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i - 1 tmc<mo. i 3 p atifc. ffcm&mzmA 
-rs#xtcte. -y->^;u#^ 1-2*3*^1-1 o~i 

- 1 2 ICOViT«tf>^##l - 1 £Ri;< A r 

(9 7%) t02^7. (3%) tros^tfx&fli^. -y- 
>y;U#^l-3~l-8tCOViTttAr^X (10 0 
%) £ffl<^ D->Zf)Vm^l -9KOV»Ttt, A r #7. 

(6 0%) tN2^X (4 0%) <h©*E£-#X£ffl^ 

[01'74] M. SUfc«fctf£2©««<MM>J3Hlll8 
A'-y^tlfcGe&JctfC r tKJSbTG e - C r — N 

[0 17 5] finx.T> itmotctbiZ. H9IC«-TJ:'5 
ft. jBi©««#Jil-0 2i:ia«Ji4tffl|BI*J:tf*2 
©iS«#lf 10 6 tlBS14tOHi: t SI 1 ©IWI1 1 

0 3*ilCI2©#IH o 5.**n*n«A*«*o 

*jS©flMME*«# 3 1 ^ffilfc. ^ 1 ©#0S 1 0 2C 
3 43«fetfJ6 2©JIWBl 0 5BVifnt»Ge-Cr-N 

[0 17 61 r©*£3fci|ltJ&©1#*8fB&i«#3 1 tt. ft 1 
©#ffiH 1 0 343<J:tffg2©#BJl 1 0 5 *j«g|Lfcj<* 
S^^TD->^l/## 1-1 

Cii^Ttt, GegoCno (jSC^%) ©*&J5££*-r£# 

wesKsxA'^u yyz-fv v ut&i o om 

m. J¥*6mm) A-7-3 0 0 

WT, Ar#X (6 0%) iN2^X (4 0%) <fc©il 30 
^XSiAUT, mi: 3 3Pa©E*T, HS^iSX 
/l7 5-ij>^cfc. jg-&#X<P©N2^ 
XAy$"J — ?v h^^^f^S^feGe** 
tfC r tSffrbTGe-cV -N«il©SSi 10 3 
S»*bfc. i2©J|ijBil0 5©)«Iit>utltH 

[0 17 7] EJl±©«t5»CbT#$nfc-!J->^;l'#^l 
-1-1-12 ©«$?fB^4g# 2 5 £>J:tffcfc$${?s| 
WIPE) ©tSIKfBi^ffc 3 1 S£iEffcJi©& : *tt 

(Pp) ft. -tf>-7> 

#^1-1-1-12 ©If #g|B®«# 2 5 ^tfitigtaj 

©T&^. 
[0 17 8] tit$gfBg$£#2 5 
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tais 9 o'CTffl^fsa 8 0 %©ssfflH««fc 1 0 0 
* 0 #Mfc.HJE»ji 4 1» 1 ©i£®#i 2 w 

S§«#Jf 6©<J>fc< tfe— *tWKT*SSi*^^bTV^ 

[0 17 9] Sfc, «^IB@k«#2 5©i§9Mb«#& 

jg b m»tt£AT«*ft^^ bfc. 
[0 18 0] tiN&SBS4»#2 5fc«f**tE»-*-*fc«> 

<h. b— ifftl 2&ft-tZ>¥m&l'— tf***^^^ 

tcilftS 4to b >X££*«bfc--S8l$&#lfi£©fS 
«ES>'XfA*ffl^fc. fit $BfB&«£# 2 5 ©fWc& 
V»Ttt. »fi6 6 0nmO#i#l'-'tfilla*0. 6 
©*Hfclb>X£4£fflb. 4. 7GB^«fflS©IB^5rfT 
•^fc. 1ffllBS«E#:2 5€:lBH£S1i:SiS3lfttt8. 2m 

[0181] s-r, »0SLB»**jrr*i«w>«£* 

ftSftttSfcfcfc. e-^A*?- (Pp) iJ:WH7 
X/W- (Pb) ££J[T©^WeS!i£bfc. ±IB©vX 
rAfifflUt* I/— UP* 12 ft. i©A>7-U"<;V©fc?- 
^A?— (mW) ittA?— U^;U©A-f TX/W- 
(mW) t©Ht?/1 , 7-^I8b^e«ffilE&«ff2 5 
{CWTSlSJbT. V-i7S0. 42»m (3T) - 
1. 96(im (14T) ©7>^A«-%* (SOI/t-^IB 
StcJ;0) §2SBI4©P— ©^;W— ^ffifCl 0H1IBS 

bfc. -e-lt, Htr«ra©^ ; y^fi*5<t^«r H i©^-v^ 

©^vy^fii^l 3%(C^bfct^©tf-^^ r 7-© 
1. 3^/W-*(gl:Pplift»fc. tf-f 
/f7 — SrP p 1 IC(S5Eb> W7W7-~%M*&it2 
-frfcS-SSS^frKOt»T¥l^>'-y^tt*SlJtb, 
Am^©¥^l>'-v3'<B* t l 3%KTtiftofc<i:^©, A* 
-f TXA>7-©±PS<i*5 £lTFfEtt©¥*9fii£ P b tcIS 
5£bfc. -€-bT. /H7Xn7-*Pbl:lSl/. tf- 

^MS:jffl5Sb. tT— ^^•7-*lft'<rt*llDS-&T, 5> 
^A«#©¥^v>y^<S*U 3 %tc3tbfct#©f-^ 
A7-0 1. 3fg©A"7 — &P p{ClS5tbfc„ C©ct^ 
lCbTIS!«bfcP P*±^P b©ftfrT?IH*bfc»^ 
«^Ltfl OI3l»OiIbaa»K:*^T. 8~9%©¥^> 5 



(23) 
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ft-ffttf. Pp^HmW, P b^8mW£#|JE-f -SC 

[0182] ®omismz&Kt±m<Dmmtts;z>tg>o& 

fc. ±IBcDJ:5tcL-Tl9:^LfeP p LP biTl/- tFft 
S:/^'7-^i@L^t*te««SSSiiffiff2 5 \Z[*MTmmL 
T. V-^gO. 42/im (3T) ~1. 9 6/im (1 
4T) 07>^g^$ (y;u-^fB@tc«to) (p)-© 

^-^•^e^MSifc. moMLmmz. 1. 2. 3, 

5. 1 0. 1 0 0, 2 0 0i3J:fJf5 0 OEI. 1 0 0 0~* 



10 
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* 1 0 0 0 OlHlcDjSBTfil 0 0 OlsiS. &<=>tflC200 
00~100000 laJCO®ffl-e« 1 0 0 0 0 Hfti b 
Ac. 3%(CiiL.fe<*:^^SS0igt#^ 

5*£{Cte, ^DiIL(HllS«l O^IeI«±75W*L<. 

[0 18 3] 
[*1] 





IS 1 T*SS 2 toftfifeso) 

tftt (mol%) 


ma 




t* •;- 
Pp(raW) 


1-1 






1000 


10.6 


1-2 


SiO, 


^9 


100000 £Jl_L 


13.0 


1-3 


ZnS 




1000 


14.0 


1-4 


(ZnSeWSKXK 


SSL 


100 


10.6 


1-6 


ZnSe 




100 


14.0 


1-6 


2rO a 




100000 a± 


14.0 


1-7 






100000 J&tJb 


1S.0 


1-8 


CZrO^(SiOJ m =Zrf3iO. 




100000 £t_E 


11.5 


1-9 


Qe-GrwN 






14< 


1.10 








14< 


1-11 










1-12 


(TfeO^SiO,)*, 








*** 






100000 J£Ai: 


11.0 1 



[0184] fc^-rj; -5 tc, it >^jumn 1 - 1 - 30 
^) mmmmmi* (bp*, ^>^jumm - ns&zfi 

-3-1 -5) »co^T»4*0iiHiiifc*u 0 0 0 0 0 

2tbT, («»fl:aifi^) fiMBIBSSBtt (BP 

U->7 r ;P#^l-2fect«l-6—l-8) fCO<,> 
Ttt«?)igL/lEia^l 0 0 0 0 0[h]£:±IhJ£ (IS DSL 

[0 1 8 5 J 1t>-?)1,&m - 9^5ct^l - 1 0 

[0 18 6] 1t>y;U#^l - 1 l&cfctf 1 - 1 

[0187] :ni:»LT, %««^oitttn(Diii«e so 



«0SU@»fe 1 0 0 0 0 OI3JBl±"C*oT., «B# 

[0 18 8] 1t>y;i/#-^l - l-l -8©« 

*E«li#*Ppfc'D^TJttt'rst, (ZnS) 
80 ( S i O2) 20> ( Z n S e ) 80 ( S i O2) 20*5ck 
Z r S i 04ft««#JioW»lc*n-€ r n«lrifcf|MBIB 

/to (Z n S) 30 (S i O2) 20£ (Z n S e ) 80 (S 

ioi) 2Q&mnfrm<D#niz*nttm^fcmnt&m 
m& (bp*, ■"**nfn*>y;u#*i-i*j:aci- 

4) *Jt«t"^<h, (Z n S) 80 (S i O2) 2o£ffl^ 
[0 18 9] H±OJ:3a^«tt*CD»jit»Cctntf, fa 

- 1 - 1 2©fl|«8B»fllflca>5%, iBt^ffiSltt^ct^st 



(24) 
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ttt. Z r 02**tT«»*fcttZ r 02*3J:^S i O2 

>7 p JU#^l-6~l-8) «*9jgU»*«*1*teK 
jgtlT&iO, Z r S i 04** 

■©»»KfflnfcflHiB«it# - a) 

Cttfcofc. ZnStfcBZnSeSStltm 

1-1. 1-3-1-5) ttaBMtllt©**^** 1 " 
ao«aa»«8ET** - ^ ' & StfC Z n S 

1 - l*3cfcl/l - 3) tt, ZnSe**ty«»SfflV»fc 

fc© (u->y;v#^i-4*«fc^i-5) .tot)-, no 

[0 19 0] T«Ufcfcl;TO**lfc«Ol»***6, z 
rOitZnSfcOB^ ZrOjtS iOjtZnS 
t<D(g-er%. £fcteZ r S i 04t Z n S tOJB^** 

[0191] (ftttffl 2 ) HIKM 2 TTB. *V»««tt* 

a^tbt, ZrOitZnSWWUfcZr-Zn 
. -s-0**t»)B*fMi**^ Vsfc - 

[0192] ^jswcfe^Tfc, ^jswi <tra^(-> 
*#r*«f»3&»6*«flMiia»!it*2 5.(01) *. - 

flsRLfc. *lfi«2-Ctt, (Zr02)x(ZnS) 

,00-x (mo 1 %) t«iasn**©«»c^^*« 

*j:ac« 2 «2lr^T«t^CZr 

o*©***x (^;v%) <&a*a(b$-a-rltffiis®<« 

fffeteSBLfc. «. rZn-SJ Tttfc'<. r-ZnSj 
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(,rcfc#trr<hfrD©fcV>l8»5P^&£t"S) • 

[0193] «i*«tr;* 

2©»«(*B<0«»3&«*2.K:jST*r»A»6fiK<5jft*l»^» 
T, 1 «Dl*«)E*)l#2 5 tB«(Oi*tt. » 

l*J:UC«2©»«#)IOB!EilXS**Sbfc^*l*'' i 
T^ntRI*KbT^»Ufc. -tl->^#^2-l~2 

y h (ilglOOmm, f*6mm) £^-n-6nfflV> 
fc. Sfc, ^l<D&«#JB43£tfS62 0&m#JI©l>fcl8 

40 0Wi:U J£;b£^0. 13PatU fiKKSffitC 
#At5^CttAr^ (10 0%) *ffllr>fc. 

[0194] x/i^^'J>^JciOfi£Ksnfcsim^ 

[0 19 5] fil±<0J:3KbT#6nfclJ->^l«*2 
-l~2-9©«*IBS*»^CO^T, *K«l.fcH* 
(CUT, «*{|:Ji<0*#ttfe«J:tf*«l3**«#®» 5j S 

##«*tt«©fH^IRfc#afce-*-''<'7- (Pp) 
t«C«2C*t. *H«|lKTfMIL.-fc*>^' 
;14H»1~1. l-3*«ttfl-6<Ofll*E»flt#K'3. 

2fC^T (1B60«JWIKH-r**3~.8*J:tfl 0t> 

[0196] 
1*23 



(25) 
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Y-S/ ft 


(ZrO^(ZnS) 10flJf (mol96) 


3tJfB 


ttOiSUSS: 


t'-9» m V- 
Pp(mW) 


1-3 


ZnS 


feu 


1000 


14.0 


2-1 




feu 


2000 


12.0 


2-2 


(ZrO^aoCZnS)^ 


feu 


4000 


12.2 


2-3 


(Zr0 9 )»(ZnS)„ 


feu 


6000 


12.3 


2-4 


(Zr02)«(ZnS) m 


feu 


8000 


12.6 


2-5 


CZrO,U(ZnSU 


feu 


10000 


12.6 


2-6 




feu 


30000 


12.8 




(ZrOJ TO (ZnB)« 


at U 


60000 


13.2 


2-8 




feu 


70000 


13.4 


2-9 


(ZrO fl ) Bn (Zn8) 1 „ 




100000 


13.6 


1-6 


ZrO, 




100000 £Jt_b 


14.0 


1-1 




feu 


1000 


10.5 






feu 


100000 £L±. 


11.0 



[o i 9 7] mzizTn-t&oiz. mm&mttn*<DZn mmmmftzmm-rzzt&g&itisT. z r o 2 - 
s&&zfm.ik®<D'smmi)mis^ j *>7)i>m 3 %2 - 2*5 20 z n s ^co^mfc s i 02$:mfi\sizh<r>*mnwm<D 

itfi - i<ommt&mm» mmmtav) t.*\m.-$% tm\zm^izmmnmm&&ftmvft. *mmm\z&^ 

t (z.n*>izfeicmm&m-?z>) . it>y;i,#^i - 1 t%, mmmi tmmiz, mi^>mmwmtm2(Dmm 

fc*tu 2 - 2e>mmmm&t!it4 0 0 #25^ jm6««i»:ji©»»*«3»=«rd:5K:a 

O0<ktt*IS**t»6nfc. «E*<73 (ZnS) so (S i *^{t£i±Tf£8?Lfc<, 3 (ZrOi) 

O2) 20©*m«kDfc (ZnS) 80 (Zr02) 20CD*m y (S1O2) z (ZnS) 100-Y-z (mol» (j£ 

«5*r***^t»»i3jgLlHl»:Ai#e>nSi:^-5iB^6, <K ( S WETF*) / (Z n com^m fct«f£ 1 

Z n S-S i O2C0^<D«i(SfJ:t3 feZ n S-Z r 02<D^ £) £^ffi£ft5 JB<Z>$mfCOVVTSStt# JKwfflU*© 

30 m#:^co^S:, ^3 (C^TJ;-5(CZ.r 0243«fct/S i 

[0 198] (Zr02) X (ZnS) 100-X (m 0 2 ©#^Y*J;^Z (^&;U96) £«-*^t£-t±Tfi» 

©Z r Or Z n S ««WSSSfl:l©«»l:ffl^ft l^OffifiK, *3J;^ Y+Z = 80i&^.7iIC« 

««i5Sj«# (-t(->y)U#^l -3, *5«t^2-l~2 IZ-O^Tm^tz. 

-8) fcliS^T. ilNI«9B£«f. =fcoTii5V^»tt7!»i [0 2 0 0] #Sli603<JDlf $3Bg^%. #|;B60IJ 2 £: IU 
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«fffii2&!«fr2 5 (Hi) cnsisim#ii©tt«£ 

(Z r S I O4) A (ZnS) 100-A (mo 1 %) 

(5*+, ■ esoimsc) / (znOTM^ISc) tt««nr 

«4C*ti5CZrSi040« 
W^A (^E^%) *ai4r*fl:S'ti:T«*B*«t#*^» 

[0 2 0 7] **lfc«ro.«*E****>. *«SW2 fcn 

b < , w, 1 43<tam 2 commwm nmntmA iz^m 

R«©«*4:1/. |Blfe«tr5JIS2 0««#)i©rtKXS 

>^^s^4 - 1-4-9 fcfpn-rafc 

7>/1y#V>tfi?—tfyh (iilOOmm, S*6m 
m) ft**l**UBV>fc. Sfc.*10«tM**t« 
2©BI«#Ji©jSIKl8tt, *««2tlRH;*frT*JS 

bfco 

50 [0 2 0 8] SK±<D£?izLX®*>nitD->7>\'$ 1 %4 



40 



(27) 



t#l8 2 003-233931 



51 

- 1~4- 9(omm$mmmz-o^x. mmmitmm 
92&^&m<Dwm<Dmz-£sbtz¥-?rt<7- (p P > 



52 

*;u#*t i - 3 *5cktf i-8 ©rassti 

[0 2 0 9] 
[*4] 



#^ 


(ZrSiO^CZnS)^ (moi%) 






Pp(raW) 


1-3 


ZnS 




1000 


14.0 


4-1 




fcL 


2000 


10.0 


4-2 


(ZrSiO^CZnS)™ 




3000 


10.1 


4-3 




«L 


5000 


10.2 


4-4 


(ZrSiOJ^CZn^fB 




9000 


10.4 


4-6 


CZrSiOaWZnS^ 




100000 


10.6 


4-6 


(ZrSiO^WZnS^ 




100000 JgJUb 


10.8 


4-7 


(ZrSiOaWZnS),* 


«b 


100000 £l_L 


11.0 


4-8 






100000 JEJLb 


11.2 


4-9 






100000 J^_h 


11.4 


1-8 


ZrSiO* * 




100000 ULt 


11.5 




(2iiS) 80 (SiQ 2 > 2D Ct«*«^0 


SSL 


100000 JU_b 


11.0 



[0 2 1 0] «4fcjS-rj:3K:, (ZrSiCU)A(Z 
n S)- 100-A (mo 1 %) CD^ICT^IB^tl. A^6 7 
&ffitc.-tMl&Wm<DZ r S i O4-Z n S^CD^^gf 

ni*m<z>itnizm^itmni£&mft (-y->7>#^i - 

3*iJ;yt4- l~4-8) tCiSt^X, *f«*«»^-a-j", 

<k-?Tm^®mmm&-vgtz. $nt. ±tesc4>. 3 3 

^AOfflfdciSBOTZ r02-ZnSJ6GD*m£gfm#» 
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3K«**fl:SltTft«Ufc. *K«5T«. (ZrS 

1 CM) a (Z n - S) 100-A (mo 1 %) £*fB£*l-5> 50 
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-fyv^ 7 - 1 <DffimiE,mmft 2 7 cout. sis^e 

nMmiizxtmisfzvtmzmmzis-zwmvtz 
20 ^nis^j-cn. ^*&©nMffitt> t&mmAtztaz 

3 &»£5>WH'«*;i£fc«kO*16b&» rn6©«iR*. 

(p P ) t*jc«7»c^-r. 

[0 2 3 2] 
* [* 7 3 



ts?' * 










ri 7- (mW) 




a- 9- (mW) 


PP 


Pb 


PP 


Pb 


7-1 




100000 Ki _h 


10.5 


4.7 


100000 K1_L 


10.8 


4.9 


*tft 




1000O0 £*_h 


11.0 


5.0 


100000 


11.3 


6.2 



[0 2 3 3]*7CSt±5C, ^2©»t*16©« 
(Z r S i O4) 54 (Z n S) 46 (mo 1 %) 

Jf (BP*.. SM18StfflI) ©Bgc£6JB<i:bfc** 
J60i]©-9->7 p ;i'#^-7 - 1 ©1**BtB&D£# 2 7T, ^SC 
*7Wi:bfcJt««W«e*«»l«a>«*«H»l«*3 1 fcW 

momm^ mv&t&ik. 

>7^#*7 2 7© (BflO©ttV»¥ 
ffigEtC&ttS) Rc*»»42 0XTJ»D. Ra**« 
tt3%-e*o&. W. *£16«-T?tt, Sfl2©&S#e6 
tbT. (Z r S i O4) 54 (Z n S) 46 (mo 1 %) 
©»»Sc**-r**mA^**H (Zr-Zn-S-Olfc 
Sffi^fc**. i©ffl5g«-«»JT*0. ZrSi 
04- ZnS *©*WCtt, Z r S i CM©***** 3 3 
~6 7 mo 1 Xt*4»«*HtI'oT. *mMWtm 
«lcA»ftl»*3W»6nfc. «6C. fg 2 ©Iff S#J1 6 
<bbT. IftOZr-Zn-S-OStflWtJBWfci 



[0 2 3 4] (*J6«SJ 8 ) £Jfi0l 8 Ttt, 4 

«©*ifi«r*-r'&1««SS«K«:*^Sibfc. 
[0 2 3 5] #*i6«fij©til«f3&«£# 2 8 «#© J: o \Z 
bTf^Hbfc. *■**. 36*1 0 1 <tbX, IS21n 
m, h7-y^t°-y^ (^©XSltcfff 
40 jr)w-y*iB*J:acyjP-^*B©+'&BBW 0. 3 
2ym©irtWM»ffll:f*I't^nfc. tSl 2 
Omm. 1 mmfflRf®* 'J hSS 

£*if bfc. 

[0 2 3 6] C©S«10 1©±IC. Ag-Pd-Cu 
iicfc^A 1 C r © 2 g#}it©SltJi 8 8 0 n 

mi3it/l 0 nm©J¥£T-. (Z r S i CM) 54 (Z n 
S) 46 (mo 1 %) <D*2©»«*Wi6*l 6nm©J? 

Gesr:S$buTesi.S («^%) ©IB^B4€r 
UnmClST. (Z r S i 04) 54 (Z n S) 
50 « (mol %) «^10if«:i2 5;6 8nm©)|S 
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[0'2 3 7] SM18^E!Elt5IiH ^©cfc^CL 

rmmLfzo £-f. Ag-Pd-cuci?:, mmm i 
»it>7 p ;i/#^ i - 1 ©««tes<«^cof^s{^ftic*iJt 

1 C rOM^ft2.#^^^5X/l75"J 
fv V (ittl 0 Omm. I*6ram) & fom^miz®. 
Dtttt. Ar#X (10 0%) mUT, 3S0. 4P 
a (DHitjT, rVJ—2 0 0WTfiift7»''W;S"J >^*ff 
ofc. CiniCiD. Ag-Pd-CuOl»iAlCr 10 

[0 2 3 8] &2(Dmnftm6$:f8.m-fZ>J:MlZ&^T 
(Z r S i Oi) 54 (Z n S) 46 (mo l %) CDiffi 

glOOmm. i*6ram) Srf&glggtClSDtttt, ^ 
7-4 0 0WT. Ar^ (10 0%) SiAlT. ift 

[0 2 3 9] 8SSS4*)*|g-r*Xa»C*V»Ttt, Ge 
-S b-TeMW^5X/l7^"J yy$—?"j h 20 

(fiSlOOmm, Jl*6mm) SrfiSBIgglC&Ofl- 
ft. A7-10 0WT?. Ar^fX (9 7%) <tN2^X 

(3%) 09?!£#X£2§AL.TiSSftX/'W*U >^^ff 
ofc. X/1^^^f©ffi^ti*?j0. 13PaiL.fc. 

[0 2 4 0] H(DMi#i2JfiKiteiSli, SBl 
©8«#B 2 43<fctfff§ 2 6 CM 

[0 2 4 1] tA±CDJ; "5 (C ITSS 101 CD±{CR#tJl 30 

tettWIB©±fc. ^5 -*« 110t LT®& 12 0m 
m, f*9 0/imORfffl3t?'J*-^-Hfi*St 
s-ti-fc. ftx, ys-*si 1 0©flto»S**M**flfl 

6.B6-6»#IB9A»1 0 Mm<73J55T1KB5$tl. ^5-36 

[0 2 4 2] K 9 fflfflfclgiLT. SS6 40 
7 0 nm©*«#l/-!ft*oT, tiMRfleflkflM*2 8© 
IE®J14£, *12 2-6 OmmWffifflroSttM^rtT 

^7i, y->7]\,mn8-i<nmm$mm<*2 8(Dft 

[ 0 2 4 3 ] iP*.T\ Jt&Wfci&K, il0Sftfti2 
£128)1 4 tfflHiJ:tf» 2 ©g§«#)f 6 £12811 4 i 
©PbUC. Ge-C r-NCD3ll©#BJl 1 0 3i5«fctf£ 

2©mi i o 5 s-tn-en**., jg i ©sitt# 

JB2*J:^!B2©JJ|«#JB6Kft*T. (ZnS) 50 
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so (s i c-2) 20 (mo i %) omiomnfrmi o 2 

*3<fctfSS2©iB®#)ll 0 6£»*.*jfit£|*frvc. 
«B*ttM**fMBUfc (H**T) . SlQ^Ill 0 

[0244] z\<Dit&m<omn&&mmz. m 1 ©^® 

M 1 0 3 *5«fctf?g 2 (D^ffiB 1 0 5 SjfcKT *lSfc <=> 
tfldSg 1 ©tS«#B 1 0 2 £>J;tfSfl 2 ©St«#fl| 1 0 6 

[0245] ^±<oj:5«cLTiie.n^:-y->y;u#^8 

- 1 <D«ffig2®SS#2 843«fctfit«0iJ©fiMfiiE88E#: 

Dig U»*»*ttlE*W«Lfc. ^nf,COig 

(Pp) <h*{C«8tC^-T. 
[0 2 4 6] **K«IIC-C. flt4SSBfllAK#t= 2 8 IC&tt-S 
M«{4Ej|0!)tt«tt«!>IMM:lllfeMl ^HMKOftfrTfro 

aaai£ni;<a9£UlBHK&fg« 

[0247] mmftmm#2 8<D&oMi,wzmz.&m 

->X^AfCT, 0 5 nmO^lz-ftiPg: 

0. 8 5©»«|l/>XSftfflU 2 3GBg*ffiy§©iE 
ftSfrofc. a«G*&#2 8«IIlK£li-<&*a&tt5 
m/^tLfc. CNR (HP%» •Wity-fX 

[0 2 4 8] aosuia»*ft3rr*iR©wjg* 

tt=Sr&»-Sfc«)»C. trr\*7— (Pp) is^im-fT 
X/W- (Pb) SBtT©^JB-C»3£Ufc. 1 
2$-. B5A?»7 — (mW) £®/1«7 

-l/^;K7)A'-f7Xn7- (mW) taXSJT/W— 
Ltttf6fflft[£flMStt2 8(r[6j^Tfl8»tLT. ^-?ft 
0 . 16m mCD 2 Tfi1»*E»i 4 ©IS)-©^— 
1C1 OBGfclxfc. 2T«#«rl OlelfBSibfca. C 
NR£$lj£Lfc. 2 T<HI© 1 0 EB»©IR. /H7X 

*fcftaa»*fr»ctpv»T cnr u saa*ea 

SlT-St^wSt/hOTtf— Vrtr?— © 1 . 2fg©/t7— «: 
PpJClS^bfc. ±Et|B|«JCUT2T«^*l 
0lHllE8Lfca. «^*W*UT2T«*©««*»3ie 
L, 2?»tC. tt^W- yaffil 9 T«^SlEI«to»* 
L. «^*»tl/T2T«^JDffl|S»«L. 10HJIH 
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bT##fc. 2 T«#© 1 0 [3fB#fe<tI/9 Tffi 
^©ltslfi*a«i*©f&, £-^/'W-£ftlciS;i£bfcP 
ptc@5£b, ;W7X/W-$l*tftStt^t'7- 

#!i.-ttUf, Pp^7mW, Pb^3. 5mW$rSIS-r 

[0249] mv&vwiz&^ftmnmmiitiiZ&Qm 

— tfft£/S7-&Slb&7i*'S>1fffiffi»J»#2 8 ItftttT 

888* bT. 2TI^S|^- o^;i/-^ffiic3T)£(5iS:» 

OjlbTS^fBgbfc^. CNR5:I^l/, £fc> 
1z'&&£Zf*<D±lZ 9 Tfl^£ 1 B«;to«* bfc&tC 2 

Sbfc 2 T{s^roJg*aro«^*liJ;0#«)fc<. H03SL 
|s]»fct, 1, 2. 3, 5, 10, 100, 200, 50 
0, 1 0 0 0. 2 0 0 0, 3 0 0 0, 5 0 0 0, 7 0 0 
0, lOOOOHttfc. 1 01iI^0jgbfc»-&OCN 
R^iffli^^SfilT, CNR* 5 2 d BflSTTS 
*V * & .5. d B «T bfc # *» 0 iB 

ftAOXE^iWWfb. cro££0>il*DMbig»CJfc91* 

4£# 2 8 ©*i D 5S Vkmt 1 77 HfiUaWlf* b 
[0 2 5 0] 
[^8] 





51 88 






a' (mW> 


PP 


Pb 


8-1 




10000 £l±. 


6.0 


2.3 


tts» 




10000 IU_t 


6.0 


2.4 



[0 2 5 1] *HiS0'ja)-y->y;P#^8 - 1CD1#?8IB& 
1*2 8 T«, El 1 C*-$"<fc -5 ftflf$B§B#«£fl£ 2 5 t it 

mcf3S#fi^5fg(Cii^TV^-i:lwM#/ t J:<, ^ 
1 K>gf«#Jf 2M^2 ©i£S#H 6 t bT, ( Z r 
S i O4) 54 (ZnS) 46 (mo 1 %) ©*&j3E£#-r*. 

ttm&z>l&2>m (Zr-Zn-S-0*«»l) SfflU 

8-1 ©If $gfBft$£# 2 8 © ([HOW^Vi¥SBSPI-*^ 
£) Rc*iIIJ2 0%T'ibp. Ra*It(i3%T'* 
ofc. ^8fr<3. -tJ->7 f ;U#^8- 1 ©flM88E@li# 2 
8»4. JBl*«ttfJB2©»iB)i*KttfcJt««©**E 
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[0252] xmi&Mwy.zfft&n 8 - 1 ©ti»&tB& 

i*2 8 Tl±, 1 £<fctfffl 2 Oft m#Jf ©2X771' Z r 
S i Or Z n SfflSffl^SsRSiSffl^t* 5 . * 
©Z r-Zn-S-OI«|s(l5:fflV)Tt)<);K 

[0 2 5 3] **tt«©«f*IE*flMt:2 8T?I1 

*l*<t««2<0*«#Ji©a*KZ r - Zn-S-O 

n&V». -WtLT. »l*J:^SB2©««ffJi<pv»r 
10 n*^— *ICZ r -Zn-S-OlffiiyK {&;£© 
sll«#:S{C. Airlift*© (ZnS) 80 (S i O2) 20 

. (mo 1 %) offlsj**t5«»*ffltv mm^omm 

tlfc. ftot, ««#iit.bTZ r-Zn-S-OIU, 

mm&m^zztiz&Q. se*, »i*«fctx*2©«« 
[0254] mmm 9 ) sijs^j 9 "Ctt, mmvi&m 5 

CTH5 *#BHba:**6±i*bfc«««3»«tfr2 9-tRI 

[0 2 5 5] #*iig0iJ©titfSfB&*&# 2 9 «&©<£ 3 IC 

ffib. ufflSS10 1»±C, Ag-Pd-Cu&itf 
A 1 C rffl 2 B«SI©Sg 2 ©JKWIi 2 0 S-tn-tn 8 0 
nmi5iO:i0nm©IISt, (Z r S i O4) 43 (Z 
n S) 57 (mo 1 X) <7)?S5(DMmWm 1 9 £ 1 6 nm 
30 £>/P$T", Ge'37.5S bi|Te5l.5 (f^%) ©Sg2© 
fBgfeJgl 8*1 1 nm©JP£T\ (ZrSi04) 
43 (ZnS) 57 (mo 1 96) ©Sg 4 ©35f «#J1 1 7*6 
8nm©J¥£T', XAW* U >ifmz&. OM&fcfSSIb 
fc. vtKc^D, g}£10 1©±fc, Sg 2 tiNRJS 2 2 # 

[0 2 5 6] i2C5M12 0£iJ;tffg2©fBS! 1 8 
S)«t5Iili. *JSM8©1t«IBS*«i:2 8<DfcM 
IjmiZ&nZ. RWB8*5i^fB^H4*^^-rsXS 

40 Si 9^«tWt^4WSim#:»l 7 *BKIRT-5Igtt. 
(Z r S i O4) 43 (ZnS) 57 (mo 1 %) CD^bK* 

0 0mm, Jl*6mm) Srffl^fcd <t£AW4, Sffii8 
<Olf^IB^j«4*2 8©fPS73ffi[C*5lt^.m2<7)^ftH 

6 1 2 fcjfcgrraist-tn-^nra 

«|©ftft-Cj|Jfibfc. 
[0 2 5 7] ^JC. S2M12 2C0±(C, ^JA«7.t" 

50 u*-7K*-h*«*. ^©*rtsi*^*$-a-TiBg-r 
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[0 2 5 8] fUT, IlOUiftlSiLT, &S6 
7 0 nmcmi/- tf£<£oT. I2ffii2 2®i 
2 ©?Bg&« 1 8 Sr. 2 2 ~ 6 0 mm©®H©^tt^ 

[0 2 5 9] friZ. &±<D£o\Zl,Tmtimmft<Dtpffl 10 
»16©±IC. T i02<D&3<7>mn#mi 5£l 5n 
m©)¥£T\ Ag-Pd-CuOllfflS»114Sl 
0 nmC0i?£T, ( Z r S i CM) 43 ( Z n S ) 57 (m 
o 1 %) ©gl 2 ©ai§m#Jl 6 £ 1 2 nm©)P£T\ Ge 
38SbioTe52 (!!?•%) ©M 1 ©IB^)i 1 356nm 
©J9ST. (Z r S i CM) 43 (Z n S) 57 (mo 1 
%) »S 1 Wiiftl 2 $ 4 5 n m©f S T, 7*Kv9 

2 lT^j&sSfl/t. ft. i&glCJ&CT. SlOSWil 

4 1&2 <Dmn&m 6 tvmizc rioscommm&s n 20 

mWJPSTiattTfcJ;^. 
[0 2 6 0] S3©^fft:il 5*fiKKt--5IS(C43^ 

yV$—fvY (ISlOOmm, f*6mm) &m 

A7-4 0 0WT, Ari/X (9 7%) i02^X 
(3%) <h<Dfg^#X£iSIAL-t\ *<J0. 13Paffl)I 

[0 2 6 1] Sg 1 ©S«)l 1 4 £fijcJBrr -SHite, 
SS^AfcitKWt -hfB©SiI 2 ©Sltt)f 2 OlCiStf 
£Ag-Pd-Cu©Jl©i^&#,hl?3«©*#T*!iS 30 

[0 2 6 2] Sg2©ijf«#J16£fi£B|-r-5:ai«, (z 
r S i O4) 43 (ZnS) 57©i&fi££*-r-5 £>s£ 
5X/t'^'J>^-y7h (tgl 0 0mm. Jp*6 
mm) £fiJc^ggtCS?9tttt. n7-5 0 0WT*. Ar 
(10 0%) Sr^AbT, »0. 13©EE?JT. & 

[0263] mxmEmmi 3&f$.m-rz>TMiz$>^T 

fi, Ge-Sb-Te mt&fr <b&LZ>7,rt y 9 'J > f9 
—fvV (EilOOmm, f*6mm) £j£|g|gglc 40 
m.Vtttf, n7-5 0WC. ArtiT, (10 0%) £ag 
ALT. fiStX/ty^U >^£fTo£:. XAy^HOff 
Jl\tm0. 1 3 P a it/;. 
[0 2 6 4] Ml ©SsSSttJf 2 5rfi£MT-5X^(a. |g 1 

omnitm 2 &&&& 2 comm^m 6 ^Kwtcng cm 
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2cO^^@6$-BE^-rsxe<h|HltflcLT. 

[0 2 6 5] «±<Dck 5 tC LTlfi 1 0 1 ©±(C8S 1 CO 
Sftfl=12 £Tj£^LT«)il*£»fi£L*:&. 
to&8JJ)g£3§l©^tt#J12©±»;;^mL. ^JLfcSS 
^^{ktt^05±(C. y5-S«l 1 OiLTifiSl 
2 0mm, iP*6 5 MmCDR^W^U*— hSSE 
Sr^fS-tbt, f LT, ^5-Sfil 1 0CDmfrZ%;K 

s -ski i o&tgmm9&it-LTmmmz9tiK>-&t>it 
ft. 

[0 2 6 6] SAO^fc-thg. Sg2©fcJ»HtIg£LT. 
«6 7 0 nmJ)#i«cl/- !f£&oT, IS 1 tf $8J1 2 
1 1 ©IB@J1 13*. 2 2 ~ 6 0 mm©®H© 

mvimmm-um^mizm^x^^i^ittz, z\ruz& 
o . ij->y;u#^ 9 - 1 (Dmmimmft 2 9 coftm&zz 

[0 2 6 7] «±©J:5tcLT#e)nfc-y->^";U#-^9 

- 1 ©tf $8te®i£# 2 9 i:^^T, sg 1 * nm 2 1 *5 J; 

tfSf!2tf$8)f 2 2«IC. ^«ff^©^tt*3«to:«^tB 

^<*©ii«DjiL##^x.tttg$ifffibfe, cn^ffli 

*g9£b#i*&*tt#g©I¥to©|®lc:£&;te-^ 
/1"7- (Pp) *5«fctm-f TX/1!7- (Pb) £#IC^ 
9 tc^f. 

[0 2 6 8] *Hi6^JlCT. tf$8fB&j!£#2 9fC*3itS 

mmwm<D®m&<nmm\z.nmm 1 t^©^#-effo 

Sg 1 If $8)1 21iS2 tf $8)1 2 2 ©^-ti^'txtco 

#2 9©j*9iib#i*&;tt4ite©PMffite. *5g0tj8<!:« 

fSPWtlW&ftfCcfcOfTo tf$8fEgj£#: 2 9 ©|g 1 

ff $8)1 2 1t^2 tf $8)1 2 2 CD^rtl^tUZ 2 3GBW1 
fflHS©fe©£ff^T. |gltf$6)f2 1 £Sg2ff$B)12 2 
©^-tl-^ntCO t^T^ 0 il L Hia^p^fe^TS^: -5. 

sgitf$8jf2 i \zmm-?z>mzvx. p— tf^ 1 2 £?g 1 
ommmi 3i,zm&.2-&. sg2tf$afi2 2&%m?z>f& 

Izlt. U— tfft l 2 2 ©SBfilS 1 8 tC»,S £-t+fc. 
•>XfAffl U— t*-'A-7-±|ig<iB<&#^.mtt". Sg 1 ©It 
H2 1TPpgl4mW, PbS7mW (!g2tf$Bll 
2 2Tlt Miff $8® 2 ISffloTSfcU— tf 1 2* 

ffipffl-ucinep pfe^p bciu^ci) £$i£-r 

[0 2 6 9] 
[IS 9] 
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siimji 


'S21MM 








m 




Pp (mW) 






Pp(mW) 


1 r 


9-1 




10000 i^Ji 


11 




10000 £U: 


5.5 





10 



[0270] *9ic^r=koic> *^JS^jcD-y->^;w# 
^9-1 2 9 t«. m 1 ir^-r* 3 &m 

it. isBtfcaisi^ft 1 0 fgicii 

16. i4Rifflll7^«5©ISt#119tl/ 
T, ZrSi04-ZnS©|«ffi*6^1tffi^ 

«tCTff*bfc-!J->y;U*#9 - 1 OfiS«**2 9 
CD (IHlflW^V^ffiBBC^ttS) SglfiMfS? ICORc 

mmm\t6%Lv, RaK«-«»io. 7%-c»ofc. $ 

2f$I2 2 0>Rc«ffHIW:2 5%TS>9. RafSfHi 

[027 1 ] **M0yco-y->7 p ju#^-9 - 1 coit^seia 

^4C0SI«^Pi 7*J:tffB5 0«IHflE»l 9©±TtC 
Z r S i 04-ZnS<0«<7)tJ^&^-5)i*ffl^fe 
AS, {fiOZ r-Zn-S-OSWB (M«Zr0 2 
-S102-ZnS©*CD*ffiT*oT, Zr0 2 43<fc 

#s i 0 2<o#*s#Sfc£##w£fi££B> *^s# 

[0 2 7 2 ] **»«©«*E»«t#2 9tH 

31 1 ©S§«#B 2 , fg 2 CD^m#B.6 . ^4C0^«^P 
1 7&&Zfim5<Dffini*lBl 9©^TtCZ r-Zn-S 

<ht>-^lcZ r-Zn-S-0*«fil*ffll». JS0© 
St«ffS(C. (ZnS) 80 (S i O2) 20 

(mo 196) ©«U«*#-r*»»*ffl^. tt»D©«« 

[0 2 7 3] 3<=>tC. **M«©flMME*«H*2 9T* 
tt. »1 2, ^2C0g|««:S6 t g!4©§sfm 

ftg 1 7 43 5 CD^S^P 1 9.©4TC ^Cffififc 

[0274] mmm 1 0 > sii^j 1 0 th. ^jscd^- 



20 



30 



40 



50 



<D»H«3*AtXSg2 0»ffiJ15lCZ r-Zn-S-O 

[0 2 7 5] *«K«©»*E*fllt* 3 0 tt&CD «fc 5 t£ 

d©»£lCD±te, (ZnS) 80 (S 10 2 ) 
20 (mo 1 %) CD?g 1 CD^HftS 1 0 2*1 5 Orim©. 
JPST. (Z r S i O4) 54 (Z n S) 46 (mo 1 %) 
<D^ 1 cD^-ffiS 3 * 5 nmCOP^-C. Ge27SnsSb 
12Te53 (M^-%) C9fESk|f4£9 nmCDJPST. (Z 
r S i O4) 54 (ZnS) 46 (mo 1 %) CDfg2©#S 
15 5 5nmffl)l$T. (Z n S) 80 (S i O 2) 
20 (mo 1 %) <Dm2<Dmmfcm 10 6*5 0 nmCDJl 
ST. GesoC r 2 0 Xm?%) CO^©iR«IES 7 * 4 0 
nmCOiPStf. Ag-Pd-Cu©SM18S:80nm 

II CDtsfSl*! 10 2 ^itflg 2 CD^m#lf 10 6 

3 1 ICtS 6 n -5 * © <t * . 

[b 2 7 6] ^(Dmnmmmws ok, sgico#wii3 

*3j;^2cr)^ffiB5co«m s S^'5.^*^^T, 3li6 
ffi 1 tCT^S b co««E#!£i* 3 1 (0 9 * 

#BK35Ct) tB*Tf»0,.*l©*ffiJi3*«ttXSB2 

(DX-mm 5 ©amis s»v>t n nt rawc lt^s l 

fc. 1 1 ©fffflB 3 feil^m 2 ©^ffiJI 5 ©J&Hilg 
«, (Z r S i G-4) 54 (Z n S) 46 (mo 1 %) <D®. 

*1 0 Omm. 

if*.6mm).*B£l«SStCltO#tt. ^ 
7-4 0 OWt. ArflX (10 0%) SfAtl. *5 
0. 13PaCD0E*!T. KHftX/^v^'J^^Sffo 

[0 2 7 7] B( ±CD±5lCbT#'onfc-tf->-7 r rt'#^l 
0 - 1 COl»^Bfii-*^ff3 0 ICO^T. ^m<*^CO^«tt 

m<nm. ^o^tctiE^st^iw^ffiHs* 3 ^^ 

2 CO^ffld 5 CO'>&< t t>-*t©IB.T?il«*»l8*bT 
V^i^A^'^^il^'S.dttC^D^bfc. Sfe. *i9 

>h'IBSfcffoT (BP*.. 7>H-^i'-^S2gt:J; 
o) ^;u--/E&*«tt)t7> KESco-^n^nicov^T 

^*10tC^To SnAT, tttScofc^tc. *J6«1CT 
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fts«LfcH9C5«-rffi**j£©«*B»IIM»:3 1 lCO<^ * [0 2 7 8] 
TBI1IHc»ffiUfclS*fc*l 0£*T. * »10] 
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fx?' IV 


9<ff 




7i" KIHft 




a' 9- (raW) 




» 7- (mW) 




Pb 




Pb 


10-1 




100000 UJL 


10.6 


4.7 


100000 VL J: 


11.0 


4.9 


fcfctt 




100000 m±. 


11.0 


5,0 


100000 £l_h 


11.3 


e.2 



CO 2 7 9] 3*1 OtC^TiotC. ftBBOtmiC (Z 
r S i O4) 54 (Z n S) 46 (mo 1 %) 10 

ssey rat*- 10-1 <Dmmmm# 3ot. tt 
tire. 

[0 2 8 0] *nMMlZ£niX. MItLTZr-Z 

n-s-o**mii*fflv>. mmmmtkommtft* 

tmim&iO. b^U Cffl«t5ftZr-Z 

n-S-0^*m^<E>J&-5IF-®B«> ftjfcCDGe-Cr 
-NOT^HBW.k'SICJgJSteX/'W* U >^J-«6-f . 
A r ^XC0*-©#H^TT»7,/1^^'J >^T^nJfig 

A5y**iU*#tf!&««*©G e-Cr-Nffl#Iii 

C0281] ft, **iS«<D-y->7 p ;i/## 1 o - 1 ©« 

«E*IK* 3 0 TH:. ^lcD^ffig3*3J:O:^2C0#M 
B5<hbT, (Z r S i O4) 54 (Z n S) 46 (mo 1 
%) ©iffiricS:*-r«**^6^SB (Zr-Zn-S- 

0 *Blr>&*». ft® 
Z r -Zn-S-OSM*#*B£ffl^Tfc<fc^. Sfc, 31 

1 ©IfiBB 3 L$&2 <Z)f?-fflB 5 <h LT. KMZta.f$.<D& 30 
fc&Z r -Zn-S-OIWIJfflUTfciK 

[0 2 8 2] (&jftm 1) stdg0U ITU H^WJg 

[0 2 8 3] *£I6M®fljraefltlKtt 2811 ?g 2 <om 

ni*m&&&mi<Dmn#Mwmz (zroi) 50 (s 

i O?) m (Z n S) ?o (mo 1 %) ^<=>fi£9. ?3SB 

Ge35S nioS b4Te5l . Ge45Bi4Te 40 

51 iWL=f-%) > Ge42Sn3B i4Tesi . G 

e45S b2B i 2Te5l (lgC^%) . Ge42Sn3Sb3B 
ilTesi . Ag2 1 n3S b77Te is (^ 

%) *5«fctfS b77TeigGe5 (Jl^%) ) -3,6 
*B*HT. *^J8»W«fH@j«^2 8 <tf^«C7)«fiKi 
b. J|UfeJ:tm2 0«tt{M^J&KXg&&tfl::eft 

[0 2 8 4] ^Jg0iJ8 <h(S|#»C, S«l 0 1©±»C. A 
g-Pd-CufcJ:r;AlCr021l9iSOg«18^ 50 



-E-n-?n8 0 nmiJitJtl 0 nm©f ST, (Zr 
O2) 50 (S i O2) 30 (Z n S) 20 (mo 1 %) (OW.2 

<Dmm#m&&i 6nmcDjpST> mi HCStW* 

■=>»&-5i2S&B4£ 1 1 nm. (Z r O2) 50 (S i O2) 
30 (Z n S) 20 (mo 1 %) (DW, 1 Ogfftl2 £ 6 8 
nm©IPST. X/1^^'J>^SfC e k0IH^B^bfc. 
[0 2 8 5] *&tt0!lafl»9ReSIIEtt: 2 8 £f£§?T 5*: 
«6, Sgl©38«#B*3.£tfSg2©&«#B©j£l&X8fc 
iS^Tte. (Z r O2) 50 (S- i O2) 30 (Z n S) 
20 (mo 1 %) ©iE£^tt5TOi^J£5XA7^"J 
ytf^—fvY (SSlOOmm, JP*-6mm) 

fc. *fc. w,iv>mmwmt$£.Tfm,2<Dmn,#-mv>f8.m 

4 0 OWiU BE^jS:««J0. 13Patl, «git; 
ilA-r-StfXtCteA r #X (100%) SrfflUfc. 

[0 2 8 6] +>->^## 1 1-1-11-7® 

*38f5Hy£#2 8*f^fi-r^feJ6tC. S3®B©fi£RXS 
»C*5t»T»4.-*l 1 CSt3rt<5MJtt5W*^ 
^•5X/t^^'J>^^-y-^ h (fiilOOmm, 
6mm) S-t-n-tffUB^fc. fBg*B®fiElg£X& 
tt, l^tlW-y->7'-'HCOt,iTfe. A7-$10 0Wi: 
b. EE:fr£iftO. 1 3 P a £U fiESgggtCigA-r-Stf 
X(C«Ar#X (9 7%) tNzfiZ (3%) <h©rg-& 

[0 2 8 7] X/Vy^U>^ffit-J:OfiER$nfcfE^B 

[0 2 8 8] -?-©fffi<Z>j£giX@. B,5 0^i±XS*5J;^ 

[0 2 8 9] «±WiolCbTf#^*lfc^>7;U##l 
1-1-1 1-7 ©«f«ffi»&#IC-Pt»T. 8 <b 

It 0 ig b»#&*tttg«I¥ffi©f£f;::5jc«>£: hT— ^ /1 v- 

(pp) t^ic^i itc*-r. mmimmft2 8<d 
mm&mz-D^T\z. mm.m^mw^u^^^>m.mm. 
*iom/#tuAT, mmmaammtkftiimts. 
^(om\z-D^xu. -gmw 8 om-ert mmiz. &m 

4 0 5 nmCliftl/- tl-'tlSP^CO. 8 5<D^U> 
[0 2 9 0] 
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[Si 1] 







jfise 




Aft (0 tS 1 faiafr 


** 9- (mW) 


Pp 


Pb 


11-1 


Ge-Sn^Sb.Te,,, 


■4S& T 


10000 £1± 


6.1 


2.1 


11-2 


Ge^i/Te^ 




10000 £A± 


5.2 


2.0 


11-3 


Ge^SnsBiVTe,,, 


#u 


10000 £A± 


6.8 


1.9 


11-4 


Ge^SboBi^n, 




10000 ^L± 


5.0 


2.2 


li-e 


Ge^SnsSb-Bi.Te,, 




10000 £Lb 


5.1 


2.0 


11-6 


AR.Ins.Sb^Te,,, 


#U 


10000 £Jl± 


5.2 


1.9 


11-7 


Sb 7 TlfeiflGe R 




10000 £JL± 


5.0 


2.0 



[0 2 9 1] «1 Kettle {E*Ji4©*m£«** 
{bS-ti-Tt). ^jSS 1 0 m/U>(D^fr-C. iSV5^«tt*5 
.taW^H 0 -jgUlllRtt *>tf Kjg$Jfc/t<7 - l^)l^# 
Snfc. £©<fc5£, (Z r 02) 50 (S i O2) 30 (Z 
nS) 20 (mo IX) l.*«ktf*2© 

[0 2 9 2] (SHi60iJ 1 2 ) ^±(D^ig^J 1 ~ 1 IT? 

f^StfeAS, Hi60!l 1 2 Tffci, 0 7 iC^-f £ 5 »^ 
W#g{C±oTlf««:IB^T^)1«^fB^!g«:2 0 7^ 

[0 2 9 3] *#iiS{«j©tiSS8fa»a*# 2 0 7 5 

. CLTfMl/fc. ^®££{LmSbfc, S3 5m 

m, g 5 mm* 1 mm© S i Ifi 2 0 1 
U £©S«2 0 l©_tlC Au©T85«ffi2 0 2£ 
1. Ommxl. OmmroSWClSO. 1 umf, G 
e 3 8S bioTe52 (ft#fttbTI4Ge«S b2Ten<!: 

«aaan«) ©««ft;«2 o stiSffio. 2mm©n» 

WiiCjpSO. ljimt. (Z r S i 04) 54 (Z n 
S) 46©B»r#&£&2 0 6€0. 6mmX0. 6mmfflK 

f^T, Auro±SSS2 0 4^:0. 6mmX0. 6m 
m©?l«ir)?$0. 1 jttmT, XA7^'J>yftl:iO 

[0 2 9 4] ffi2?{tSB2 0 5£f«§i-r5I*lt;1i. Ge 

-sb-Teiwe^x/t'^'J >99—*fy V 

(iSll 0 Omm, i*6mm) £f£BIS§tCl&Dtt 
It, 1 0 OWT, A r #7. (10 0%) ©it£# 

©JE*ltt**)0. .1 3PatLfc. »«fe«2 0 6S 

jfclWiiaTtt. (Z r S. i O4) 54 (Z n S) 46© 

m& £ & tmfrz %> * n -j 9 X ) > —v '> h 

(jfiglOOmm, I*6rara) SrfiEI&SBCEtOtt 
It. ;W-5 0 0WT", Ar^X (10 0%) £iAL 
T, »0. 13Pa©JI^T, Kfl**/^*'J>f* 



0 5*S<J:tf»r&aB2 0 W5\AZW& Ufc<^«fc3t::. fi£ 
m-r^ ft sxw-omm & V X i? KiMX-m o T & * -5 

fc. W. ffi«fc«2 0 5*±i«fl«!»2 .0 6C»«fflI 

[0 2 9 5] ffi^kSB 2 0 5 * ilJtWr^af 2 0 6 «33S 
20 §B2 0 34fllBfcU ffl£flSl82 0 ST&^SS^tCW^td 

3©Z r - Zn-S-03R»»JUC»air*. 

[0 2 9 6] ffi, T 2 0 2 5:«t5Ig*<ttf 
±ffi*S2 0 4£j&§IT&Igtt, X/1<y*MJ>^t&fc 

[0 2 9 7] £i.±©J;'5^LTf^iSbfc**iS^©«a 
oTi«ft*2 0 5 CT««ft*«i8u 5 C tS. EI8«C 

30 ^Tvx^ACct oaiigbfco h 8 izTjk-rmmzmmft 
207 ©k®ei«, 0 7 ic^-rtimsBSJfctt 2 0 7.©^ 

[0 2 9 8] iOfflCli. 08tC^t-cte>(C, 20© 

EPinS& 212 *TBB«S 202 * i^±8P«S 2 04i; 
T, Wbtlgfl2 1 2£^LTm^lftS^&*-/tt<^tiib& 

t2 1 4 m&mmft (/tu) 2 0 7c»«5bfc. 

£©m§tW#£&*/&*>-tHL3llt2' 1 4lc£>^T. T 
31fi2 0 2 £±8f$lHsB2 0 4(C&^SE^SnT^SW 
40 Jngg2 1 2©P B 1{Ctt, /VVXfg£g&2 0 8^*X-f 5»f.2 

io*^u»**n. *fc. jgtaw«»2 o 9**x-r 

7 f211 *^LTtt«Stl.T^fc. ffitt«je«2 0 9 
tt, Stit?l!J^§g2 0 9fC<toTfii|^Stl-5Sfii<a©iti[£ 
Sfl)e-r-5 ! M«»2 1 3tS«SnT^fc. /WXSB£ 
B152 0 8tCJ:-3TenttlS62 1 2 *1tl,T±M>nM 2 0 4 

i20 2 t±gBS®2 0 4 £©P^©JginHi£jgtn;$iJj£§5 
2 0 9CkoT«£U i:©«fii«©flsfte ! W3e«2 1 
3T?W«Lfc. HRfc. jttfc»2 0 5OlB«bl:'io 

50 TSfitttd^b-rsfc*. d©*u^)emicScJ^T. ffl 
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>• [o'2 9 9i xmrnmnm-s. nmt^2 o swuL&ii 
6 3ot. ^it^m\ti 7 ox:, mnimma 3 o 

nsTcfcofc. TBB®ffi2 0 2 <h±SB«®2 0 4<Dffl<D 
JgJnfflte. m%:it&2 0 5##IIKffitt»"T?ei 0 0 0 
Q. ^Sffltt^T«2 0 QT*^fc. ffl^fcSB 2 0 5 
#SRffl^I (IPt-iSStnttSg) TSI5«S20 
2 t±&mM2 0 4<Dffl\Z. 2 0 mA, 150ns©t 

nft/^^x^BiiraLfctc^. TgB«® 2 o 2 <h-tgBtt® 
2 0 4roraroStf[<i^lSTb. ttSEfb«2 0 5^SS 

«tt»*»6l*ftffi«l8k:te»Ufc. ffl^ka5 2 0 

5#*gJMSttSI (HJ%fi«tft*JB) Ott. TSI5«S2 
0 2 <h±gBWS 2 0 4®MtC. 2 0 0mA, 10 0ns 

<Dnwvi<z.&<mm\siti:z*>> r&nm2o 2t±m 

Mm 2 0 4©IH©«tt«W*-t#U »*ft*2 0 5#t& 

[0 3 0 0] £t±<D*gm*^, «*ffc»2 0 5©^H© 
Bfr#fcg&2 0 6 tbT (Z r S i O4) 54 (Z n S) 46© 

&±m-£-&2>ZtW-V&. J;^T, tif?Bfe&!!£#: 2 0 7 

co3o i] *mmme>&?i-* Rtt^«ffl^bg62 o 

5C0^HtC. WWfc"c?&-5 (Z r S i O4) 54 (Z n 
S) M<nm&M2 0 6&mi2>t. ±«««2 0 4*3J: 

y^TS5«@2 0 2 tnrmznE.^wta-r^^^iz^-yx 

«3E<(t«2 0 5 tCSSnfc«85**-€-©^jaSKtc26tf * £ <*: 

«Ct#Tf«6. !ttlC. ffl^{tBP2 0 5$#SSiKSS 
lce^Sii--5«-&K:«. ffl^ftg62 0 5CDGe38S bio 
. T e52£— H.^gS$i±T^-r-5^^-^S> ; 5* ? . 
mmm2 0 6£ffl^{k9$2 0 SWJSffltC^ttSdtlCck 
oT. «£0/h£l^®^Tffl^fcS&2 0 5<73fflS£ii&,6Jy. 

[0 3 0 2] Brf&gB 2 0 6 (D ( Z r S i O4) 54 ( Z n 
S) 46ti, ttUfcjfinNfeO. *>£[;«:< 
^C7)T. 133l?E&8t# 2 0 Tcrji-p^S^W^tUlC® 
JHTSCta^JflgT**. *&, «Jfcffc»2 0 5©HBI 
JcSfr^BB 2 0 6##aE-f 3<h. »r&8B2 0 6*»l*Sfc£ 
o Tffi^taS 2 0 5«te^gB2 0 3CD®rtfC*^TS^ 

2 0 7C «ftO!>4BXfbtf 2 0 5«ff*MK2 0 
CIHSftftttBTRltT, «*aE»«t#2 0 7©>lt 

*iai±a-a:*it««T**. «. tigaiK*2 0 7i 

[0 3 0 3] R±. a-*©*tt«*aUT*5BWO*« 
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ftJODV^TniCfcZ r - Zn-S-Ol«M^ffll^: 
[0 3 0 4] 

8SS#H£. 0?£L<«Z r O2- (Zn-S) JStf 
ft. Z r O2-S i O2- (Zn-S) JRWRSfcttZ r 
S i O4- (Zn-S) **mT#J«-rs 

V»T, BB*Ji*Wf«i"r**:*©BI«(t:JitUTttffl-rn 

[0 1 ] *5BW©3ttf»«E»l»E#0-«**-r*«-W 
20 B0T&-5. 

[0 2] *5EW«)^filffllESj«fr©g'J©94*^TSP» 

[03] *^^CD^1fffitegi<«^©^e.JCSiJ©0iJ$:^ 
-rg(S#i0rE0T<&£>. 
[04] *38W©3ttfll«B»«t#©a6K:9JO«** 

[05] *5SWO>£tfMBB»«fKoa6k:B>J<0«** 

[0 6 ] #S^<B3fc««SBS!&#C03 ^ICgijOW*^ 
30 -rSB#8lr®0T<fc&. 

[0 7] «^Wx^.;i/^-©EPttIfCJ:D«S70<SE&a 

n •& wit *ie«nt^«> — « s iSIT* * -5 . 

[08] 07 \z7K-?m&t&mmft*:mm-rz>i'ZT& 
[0 9 ] «*©**E»ii#o-«**"r*»wffiH 

1 . 101. 201 mm 

2, 10 2 mi W^tBffcK 
40 3,1 0 3 SglCD^ffiJf 

4 teem 

5, 105 w,2<Dnmm 

6, 10 6 I2©KttI 

7 5tKiR«iEg 

8 KWB 

9 &*■ 

10, 110 y=-s& 

1 2 u— tm 

13 mi CDfBSJl 
50 14 mi cOSS=f^ 
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1 5 ms<Dmmwm 

1 6 q*mm 

1 7 m4cDi^m^s 

19 ^5 0§li#I 

20 m2<DK%tm 

2 1 fglfifSgJl 
2 2 12 lifgJi 

2 3 

2 4 ^> HBB 

2 5v 2 6, 2 7, 2 8/ 2 9, 3 0, 3 1, 2 0 7 
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* 2 0 2 ToBUSi 

203 tzmffl 

204 ±mnm 

2 0 5 ffl^fcSB (HB^H) 

2 0 6 Sfr^SB (a3H#« ) 

2 0 8 n)V7s^W> 

2 0 9 JgiaSJ^ 

2 10, 2 11 7,«iyT 

2 12 fttfJimB 

2 1 3 

2 1 4- SMMS^^^/^aib^g 



[0 2] 



[0 3] 
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